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(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely understand the 
meaning of an inputted sentence by precise ly 
performing syntax analysis and semantic analysis. 
SOLUTION: A semantic analysis part 45 retrieves 
auxiliary information on a verb included in the inputted 
sentence from an auxiliary information database 46 
storing auxiliary information generated by using a large 
quantity of corpus data consisting of subcategorization 
information and term structure information of verbs, and 
recognizes an anaphora-type attribute included in the 
inputted sentence on the basis of ths auxiliary 
information concerning the verb included in the inputted 
sentence. Then, the semantic analysis part 45 
determines an antecedent indicated by the coincident 
type and performs the semantic analysis of the inputted 
sentence by using the precedent. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The morphological analysis means which is natural-language-processing equipment which 
searches for the auxiliary information which assists the analysis of natural language from corpus data, 
and carries out morphological analysis of said corpus data, A basic sentence generation means to 
generate the basic sentence which is the unit made applicable [ of a case frame ] to generation from the 
morphological analysis result of said corpus data, An unnecessary lexical deletion means to delete an 
unnecessary vocabulary from said basic sentence to generation of a case frame, A case frame generation 
means to generate a case frame about the verb in the basic sentence from which said unnecessary 
vocabulary was deleted, Natural-language-processing equipment characterized by having an auxiliary 
information generation means to generate the subcategorization information and argument structure 
information on the verb, and to output as said auxiliary information, based on the case frame about the 
same verb. 

[Claim 2] Said auxiliary information generation means is natural -language-processing equipment 
according to claim 1 characterized by for the verb generating the classification information showing 
whether it is what classified into any of an intransitive verb, a transitive verb, a **** verb, or the double 
object transitive verbs, and generating said subcategorization information based on said classification 
information based on the case frame about the same verb. 

[Claim 3] the vocabulary which said unnecessary lexical deletion means becomes from an adverb, a 
noun, and M **" 3 the vocabulary which consists of a noun, a particle, and "** M 5 an adjective, and a noun — 

the natural-language-processing equipment according to claim 1 characterized by to delete the 
vocabulary which consists of the vocabulary which consists of ", the vocabulary which consists of a 
noun and a postposition, the part enclosed in the parenthesis or a part enclosed in the parenthesis, and 
"**" from said basic sentence. 

[Claim 4] Said auxiliary information generation means is natural-language-processing equipment 
according to claim 1 characterized by generating said subcategorization information based on the case- 
marking particle of the case frame about the same verb. 

[Claim 5] Said auxiliary information generation means is natural-language-processing equipment 
according to claim 1 characterized by generating said argument structure information based on the 
particles of all the case frames about the same verb. 

[Claim 6] Said corpus data are natural-language-processing equipment according to claim 1 
characterized by being Japanese data. 

[Claim 7] The morphological analysis step which is the natural-language-processing approach of 
searching for the auxiliary information which assists the analysis of natural language from corpus data, 
and carries out morphological analysis of said corpus data, The basic sentence generation step which 
generates the basic sentence which is the unit made applicable [ of a case frame ] to generation from the 
morphological analysis result of said corpus data, The unnecessary lexical deletion step which deletes an 
unnecessary vocabulary from said basic sentence to generation of a case frame, The case frame 
generation step which generates a case frame about the verb in the basic sentence from which said 
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unnecessary vocabulary was deleted, The natural-language-processing approach characterized by having 
the auxiliary information generation step which generates the subcategorization information and 
argument structure information on the verb, and is outputted as said auxiliary information based on the 
case frame about the same verb. 

[Claim 8] The morphological analysis step which is the program to which natural language processing 
which searches for the auxiliary information which assists the analysis of natural language from corpus 
data is made to carry out to a computer, and carries out morphological analysis of said corpus data, The 
basic sentence generation step which generates the basic sentence which is the unit made applicable [ of 
a case frame ] to generation from the morphological analysis result of said corpus data, The unnecessary 
lexical deletion step which deletes an unnecessary vocabulary from said basic sentence to generation of 
a case frame, The case frame generation step which generates a case frame about the verb in the basic 
sentence from which said unnecessary vocabulary was deleted, The program characterized by having the 
auxiliary information generation step which generates the subcategorization information and argument 
structure information on the verb, and is outputted as said auxiliary information based on the case frame 
about the same verb. 

[Claim 9] The morphological analysis step which is the record medium with which the program to 
which natural language processing which searches for the auxiliary information which assists the 
analysis of natural language from corpus data is made to carry out to a computer is recorded, and carries 
out morphological analysis of said corpus data, The basic sentence generation step which generates the 
basic sentence which is the unit made applicable [ of a case frame ] to generation from the 
morphological analysis result of said corpus data, The unnecessary lexical deletion step which deletes an 
unnecessary vocabulary from said basic sentence to generation of a case frame, The case frame 
generation step which generates a case frame about the verb in the basic sentence from which said 
unnecessary vocabulary was deleted, The record medium characterized by recording the program 
equipped with the auxiliary information generation step which generates the subcategorization 
information and argument structure information on the verb, and is outputted as said auxiliary 
information based on the case frame about the same verb. 

[Claim 10] An auxiliary information storage means by which are natural-language-processing 
equipment which carries out natural language processing of the input statement, and the auxiliary 
information which consists of the subcategorization information and argument structure information on 
verbal is memorized at least, A retrieval means to retrieve said auxiliary information about the verb 
contained in said input statement from said auxiliary information storage means, An attribute 
recognition means to recognize the attribute of a judgment means to judge whether an anaphor exists in 
said input statement, and the anaphor which exists in said input statement based on said auxiliary 
information about the verb contained in the input statement, Natural-language-processing equipment 
characterized by having an antecedent decision means to determine the antecedent to which said anaphor 
points, and an analysis means to perform syntax analysis or the semantic analysis of said input statement 
using the antecedent determined in said antecedent decision means, based on the attribute of said 
anaphor. 

[Claim 1 1] Said judgment means is natural-language-processing equipment according to claim 10 
characterized by judging whether an anaphor exists in said input statement based on the 
subcategorization information on the syntax-analysis result of said input statement, or said auxiliary 
information about the verb contained in said input statement. 

[Claim 12] Said anaphor is natural-language-processing equipment according to claim 10 characterized 
by being a pronoun or a zero anaphor. 

[Claim 13] It is natural-language-processing equipment according to claim 10 characterized by being 
dialogue equipment which has a dialog while memorizing dialogue hysteresis, and said antecedent 
decision means determining said antecedent by referring to said dialogue hysteresis. 
[Claim 14] Based on a reply of a user [ as opposed to / have further an inquiry means to ask the contents 
of said antecedent, to a user, and / said inquiry in said antecedent decision means ], it is natural- 
language-processing equipment according to claim 10 characterized by determining said antecedent. 
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[Claim 1 5] It is the natural-language-processing approach which carries out natural language processing 
of the input statement. At least The retrieval step which retrieves said auxiliary information about the 
verb contained in said input statement from an auxiliary information storage means by which the 
auxiliary information which consists of the subcategorization information and argument structure 
information on verbal is memorized, The judgment step which judges whether an anaphor exists in said 
input statement, The attribute recognition step which recognizes the attribute of the anaphor which exists 
in said input statement based on said auxiliary information about the verb contained in the input 
statement, The natural-language-processing approach characterized by having the antecedent decision 
step which determines the antecedent to which said anaphor points, and the analysis step which performs 
syntax analysis or the semantic analysis of said input statement using the antecedent determined in said 
antecedent decision step based on the attribute of said anaphor. 

[Claim 16] It is the program to which natural language processing which carries out natural language 
processing of the input statement is made to carry out to a computer. The retrieval step which retrieves 
said auxiliary information about the verb contained in said input statement from an auxiliary information 
storage means by which the auxiliary information which consists of the subcategorization information 
and argument structure information on verbal is memorized at least, The judgment step which judges 
whether an anaphor exists in said input statement, The attribute recognition step which recognizes the 
attribute of the anaphor which exists in said input statement based on said auxiliary information about 
the verb contained in the input statement, The program characterized by having the antecedent decision 
step which determines the antecedent to which said anaphor points, and the analysis step which performs 
syntax analysis or the semantic analysis of said input statement using the antecedent determined in said 
antecedent decision step based on the attribute of said anaphor. 

[Claim 17] It is the record medium with which the program to which natural language processing which 
carries out natural language processing of the input statement is made to carry out to a computer is 
recorded. The retrieval step which retrieves said auxiliary information about the verb contained in said 
input statement from an auxiliary information storage means by which the auxiliary information which 
consists of the subcategorization information and argument structure information on verbal is 
memorized at least, The judgment step which judges whether an anaphor exists in said input statement, 
The attribute recognition step which recognizes the attribute of the anaphor which exists in said input 
statement based on said auxiliary information about the verb contained in the input statement, The 
antecedent decision step which determines the antecedent to which said anaphor points based on the 
attribute of said anaphor, The record medium characterized by recording the program equipped with the 
analysis step which performs syntax analysis or the semantic analysis of said input statement using the 
antecedent determined in said antecedent decision step. 



[Translation done.] 
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damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention enables it to acquire the subcategorization information and 
argument structure information about a verb about a program and a record medium, further, determines 
the antecedent of an anaphor using the subcategorization information and argument structure 
information, and relates [ natural -language-processing equipment and the natural-language-processing 
approach, and a list ] to a program and a record medium at the natural-language-processing equipment 
and the natural-language-processing approach of enabling it to perform natural language processing, 
such as a high dialogue of precision, and a translation, and a list. 
[0002] 

[Description of the Prior Art] With conventional natural-language-processing equipment, morphological 
analysis of the inputted sentence (input statement) is carried out, further, syntax analysis and a semantic 
analysis are performed based on the morphological analysis result, and the semantic content of an input 
statement is understood. And when natural-language-processing equipment is dialogue equipment which 
performs a dialogue with a user, based on an understanding of the semantic content of an input 
statement, the response sentence to the input statement is generated and outputted. 
[0003] 

[Problem(s) to be Solved by the Invention] A subject called someone and a direct object called 
something in what was eaten lack having eaten in the input statement "whether it has already eaten" in 
the place. Therefore, about this input statement "has it already eaten?", unless it can determine that 
missing subject and direct object, it cannot be said that he understood that semantics to accuracy. 
[0004] Here, according to the natural language theory of the publications in the Koichi Hashida "Global 
Document Annotation;GDA" Electrotechnical Laboratory, 1998 [ for example, science 6 "generative 
grammar" Iwanami Shoten of Iwanami lecture-language, 1997, ], etc., a thing like the pronoun which is 
called a zero anaphor (zero anaphora) and which it is [ pronoun ] in the location of an object and forms 
an anaphoric relation although not expressed exists. That is, in this natural language theory, when the 
noun phrase which should be in a certain location is missing, it is treated noting that a zero anaphor 
(zero anaphora) exists in that location. 

[0005] In addition, a correspondence (anaphora) is a language phenomenon expressed by the group of 
alternative representation (anaphor), such as a pronoun and a demonstrative, and the object (antecedent) 
of those to which it points, and the anaphor which is not expressed is a zero anaphor. 
[0006] In order to understand an above-mentioned input statement "has it already eaten?" to accuracy 
For example, now, if a zero anaphor is expressing pro, it will be set to syntax analysis. The verb "it eats" 
in an input statement "has it already eaten?" is classified on the basis of whether it is what needs what 
kind of constituent, based on the classification result, if an input statement "has it already eaten?" is 
"whether did also obtain pro (subject) and to have eaten pro (direct object)", it needs to analyze 
(analysis). Furthermore, when a zero anaphor (pro) exists, the antecedent to which the zero anaphor 
points needs to determine what it is concretely. It is necessary to specifically determine who ate, whether 
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it ate, and what it is about an input statement "has it already eaten?" 

[0007] The intransitive verb which takes an agent (Agent) to a subject as a verbal classification here 
(intransitive), The **** verb (ergative) which takes an object (Theme) to a subject, the transitive verb 
which chooses a direct object (transitive), And there are four of the double object transitive verbs 
(ditransitive) which choose both a direct object and an indirect object, and it means classifying a verb 
into these intransitive verbs, a **** verb, a transitive verb, or the double object transitive verbs as 
classifying a verb. In addition, an above-mentioned verb "it eats" is a transitive verb. 
[0008] However, in Japanese, since a subject and an object were omitted frequently, with conventional 
natural-language-processing equipment, analysis which took into consideration the verbal classification 
and the zero anaphor also in a surface or the depths at the time of syntax analysis was seldom performed. 

[0009] Therefore, with conventional natural-language-processing equipment, since also judging the 
existence of the zero anaphor in an input statement and determining the antecedent when there is a zero 
anaphor further were also seldom performed, he was not able to understand semantics of an input 
statement to accuracy in many cases, without the ability performing high syntax analysis or the high 
semantic analysis of precision. 

[0010] This invention is made in view of such a situation, makes possible high syntax analysis and the 
high semantic analysis of precision, and enables it to understand the semantics of an input statement to 
accuracy further by that cause. 
[0011] 

[Means for Solving the Problem] A basic sentence generation means by which the 1st natural-language- 
processing equipment of this invention generates the basic sentence which is the unit made applicable 
[ of a case frame ] to generation from the morphological analysis result of corpus data, An unnecessary 
lexical deletion means to delete an unnecessary vocabulary from a basic sentence to generation of a case 
frame, A case frame generation means to generate a case frame about the verb in the basic sentence from 
which the unnecessary vocabulary was deleted, Based on the case frame about the same verb, the 
subcategorization information and argument structure information on the verb are generated, and it is 
characterized by having an auxiliary information generation means to output as auxiliary information. 
[0012] The basic sentence generation step to which the 1st natural-language-processing approach of this 
invention generates the basic sentence which is the unit made applicable [ of a case frame ] to generation 
from the morphological analysis result of corpus data, The unnecessary lexical deletion step which 
deletes an unnecessary vocabulary from a basic sentence to generation of a case frame, The case frame 
generation step which generates a case frame about the verb in the basic sentence from which the 
unnecessary vocabulary was deleted, Based on the case frame about the same verb, the 
subcategorization information and argument structure information on the verb are generated, and it is 
characterized by having the auxiliary information generation step outputted as auxiliary information. 
[0013] The basic sentence generation step to which the 1st program of this invention generates the basic 
sentence which is the unit made applicable [ of a case frame ] to generation from the morphological 
analysis result of corpus data, The unnecessary lexical deletion step which deletes an unnecessary 
vocabulary from a basic sentence to generation of a case frame, The case frame generation step which 
generates a case frame about the verb in the basic sentence from which the unnecessary vocabulary was 
deleted, Based on the case frame about the same verb, the subcategorization information and argument 
structure information on the verb are generated, and it is characterized by having the auxiliary 
information generation step outputted as auxiliary information. 

[0014] The basic sentence generation step to which the 1st record medium of this invention generates 
the basic sentence which is the unit made applicable [ of a case frame ] to generation from the 
morphological analysis result of corpus data, The unnecessary lexical deletion step which deletes an 
unnecessary vocabulary from a basic sentence to generation of a case frame, The case frame generation 
step which generates a case frame about the verb in the basic sentence from which the unnecessary 
vocabulary was deleted, Based on the case frame about the same verb, the subcategorization information 
and argument structure information on the verb are generated, and it is characterized by recording the 
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program equipped with the auxiliary information generation step outputted as auxiliary information. 
[0015] A retrieval means by which the 2nd natural-language-processing equipment of this invention 
retrieves at least the auxiliary information about the verb contained in an input statement from an 
auxiliary information storage means by which the auxiliary information which consists of the 
subcategorization information and argument structure information on verbal is memorized, An attribute 
recognition means to recognize the attribute of a judgment means to judge whether an anaphor exists in 
an input statement, and the anaphor which exists in an input statement based on the auxiliary 
information about the verb contained in the input statement, Based on the attribute of an anaphor, it is 
characterized by having an antecedent decision means to determine the antecedent to which an anaphor 
points, and an analysis means to perform syntax analysis or the semantic analysis of an input statement 
using the antecedent determined in the antecedent decision means. 

[0016] The retrieval step at which the 2nd natural-language-processing approach of this invention 
retrieves at least the auxiliary information about the verb contained in an input statement from an 
auxiliary information storage means by which the auxiliary information which consists of the 
subcategorization information and argument structure information on verbal is memorized, The attribute 
recognition step which recognizes the attribute of the judgment step which judges whether an anaphor 
exists in an input statement, and the anaphor which exists in an input statement based on the auxiliary 
information about the verb contained in the input statement, Based on the attribute of an anaphor, it is 
characterized by having the antecedent decision step which determines the antecedent to which an 
anaphor points, and the analysis step which performs syntax analysis or the semantic analysis of an input 
statement using the antecedent determined in the antecedent decision step. 
[0017] The retrieval step at which the 2nd program of this invention retrieves at least the auxiliary 
information about the verb contained in an input statement from an auxiliary information storage means 
by which the auxiliary information which consists of the subcategorization information and argument 
structure information on verbal is memorized, The attribute recognition step which recognizes the 
attribute of the judgment step which judges whether an anaphor exists in an input statement, and the 
anaphor which exists in an input statement based on the auxiliary information about the verb contained 
in the input statement, Based on the attribute of an anaphor, it is characterized by having the antecedent 
decision step which determines the antecedent to which an anaphor points, and the analysis step which 
performs syntax analysis or the semantic analysis of an input statement using the antecedent determined 
in the antecedent decision step. 

[001 8] The retrieval step at which the 2nd record medium of this invention retrieves at least the auxiliary 
information about the verb contained in an input statement from an auxiliary information storage means 
by which the auxiliary information which consists of the subcategorization information and argument 
structure information on verbal is memorized, The attribute recognition step which recognizes the 
attribute of the judgment step which judges whether an anaphor exists in an input statement, and the 
anaphor which exists in an input statement based on the auxiliary information about the verb contained 
in the input statement, It is characterized by recording the program equipped with the antecedent 
decision step which determines the antecedent to which an anaphor points, and the analysis step which 
performs syntax analysis or the semantic analysis of an input statement using the antecedent determined 
in the antecedent decision step based on the attribute of an anaphor. 

[0019] In a program, the basic sentence which is the unit made applicable [ of a case frame ] to 
generation is generated by the 1st natural-language-processing equipment of this invention and the 
natural -language-processing approach, and the list from the morphological analysis result of corpus data, 
and an unnecessary vocabulary is deleted from the basic sentence by generation of a case frame. 
Furthermore, about the verb in the basic sentence from which the unnecessary vocabulary was deleted, a 
case frame is generated, the subcategorization information and argument structure information on the 
verb are generated based on the case frame about the same verb, and it is outputted as auxiliary 
information. 

[0020] It sets to a program at the 2nd natural-language-processing equipment of this invention and the 
natural-language-processing approach, and a list. From an auxiliary information storage means by which 
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the auxiliary information which consists of the subcategorization information and argument structure 
information on verbal is memorized at least While the auxiliary information about the verb contained in 
an input statement is retrieved, the attribute of the anaphor to which it is judged whether an anaphor 
exists in an input statement, and it exists in an input statement is recognized based on the auxiliary 
information about the verb contained in the input statement. And the antecedent to which an anaphor 
points is determined based on the attribute of an anaphor, and syntax analysis or the semantic analysis of 
an input statement is performed using the antecedent. 
[0021] 

[Embodiment of the Invention] Drawing 1 shows the example of a configuration of the gestalt of 1 
operation of the natural-language-processing equipment which applied this invention. 
[0022] This natural-language-processing equipment constitutes the auxiliary information generation 
equipment which searches for the auxiliary information which assists syntax analysis and the semantic 
analysis of natural language from a lot of corpus data. 

[0023] That is, from a lot of corpus data, the natural-language-processing equipment as auxiliary 
information generation equipment of drawin g 1 generates the case frame about a verb, and generates 
further the auxiliary information which includes the subcategorization information (subcategorization) 
and argument structure information (argument structure) on verbal from the case frame. 
[0024] Here For example, Hiraoka crown 2 and Yuji Matsumoto (1994) "clustering of case frame 
acquisition [ of the verb from a corpus ], and noun" Information Processing Society of Japan, A natural- 
language-processing seminar, NL-104, and Masahiko Haruno (1995) "verb case frame study using 
principle of minimum generalization and Occam" Information Processing Society of Japan, A natural- 
language-processing seminar, NL-108, **** and Naoki Abe (1996) "Learning Dependencies between 
Case Frame Slots" Information Processing Society of Japan, Although the automatic generation method 
of the case frame for drawing up the dictionary called a thesaurus including homonymy relation 
information to a natural-language-processing seminar and NL-1 16 is indicated The case frame generated 
in the auxiliary information generation equipment of drawing 1 is a point aiming at creation of auxiliary 
information including subcategorization information and argument structure information, and differs 
from generating a case frame in order to create a thesaurus. 

[0025] Moreover, the subcategorization information which constitutes auxiliary information For 
example HPSG () [ Head-DrivenPhrase ] Structure Grammar-C.Pollard & I.Sag (1996) Head-Driven 
Phrase Structure Grammar.CSLI & University of Chicago Press, JPSG () [ Japanese Phrase ] Structure 
Grammar- T. Gunji & KHasida (1998) Topics in Constraint-Based Grammar of Japanese. Kluwer 
Academic Publishers; It is what bears an important role in the general-purpose natural-language- 
processing theory indicated by the Takao Gunji "research of the escape which took in concept of 
continuous volume of syntax based on constraint" (Heisei 12) Ministry of Education research result 
report etc. They are the following information. 

[0026] That is, although a verb requires the constituent which has a certain specific structure and 
specific specific syntactic and semantic function, it is called subcategorization (subcategorization) to 
classify a verb on the basis of the constituent which the verb requires, like "being a restaurant and 
having eaten Japanese noodles with chopsticks", a verb "it eats" needs a noun phrase (Japanese noodles 
+ "**") as a constituent, and, specifically, is further accompanied by the noun phrase (restaurant + - "- 
it is - ") showing a location, and the noun phrase (chopsticks + - "-- it is - ") showing a means as a 
constituent if needed. Thus, subcategorization classifies a verb on the basis of the constituent which a 
verb needs, and the information about the constituent used as the criteria which classify a verb according 
to subcategorization is subcategorization information. 

[0027] Furthermore, the constituent by which a verb is inevitably accompanied or it is accompanied if 
needed appears in what kind of location, and the argument structure information which constitutes 
auxiliary information means the information that what kind of semantic role is borne etc. 
[0028] The auxiliary information generation equipment of drawing 1 consists of the corpus database 1, 
the pretreatment section 2, a case frame database 3, the case frame processing section 4, and an auxiliary 
information database 5. 
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[0029] The corpus database 1 has memorized a lot of corpus data. In addition, as corpus data, sentences, 
such as a newspaper article, are employable, for example. 

[0030] The pretreatment section 2 consists of the morphological analysis section 1 1, the basic sentence 
pattern extract section 12, a cutout 13, and the case frame generation section 14, and performs 
processing which generates a case frame from a lot of corpus data memorized by the corpus database 1 
as pretreatment which generates auxiliary information. 

[0031] That is, the morphological analysis section 1 1 reads corpus data from the corpus database 1, and 
performs morphological analysis. And the morphological analysis section 1 1 supplies the morphological 
analysis result of corpus data to the basic sentence pattern extract section 12 and the case frame 
generation section 14. In addition, the morphological analysis result by the morphological analysis 
section 1 1 can be referred to now in the case frame processing section 4 mentioned later if needed. 
[0032] From the morphological analysis result of the corpus data supplied from the morphological 
analysis section 1 1, the basic sentence pattern extract section 12 generates the basic sentence which is 
the unit made applicable [ of a case frame ] to generation (extract), and supplies it to a cutout 13. 
Namely, in principle, among the morphological analysis results which the morphological analysis 
section 1 1 outputs, the basic sentence pattern extract section 12 extracts from the next morpheme of a 
period to the morpheme in front of a period as a basic sentence, and supplies it to a cutout 13. 
[0033] A cutout 13 deletes an unnecessary vocabulary from the basic sentence supplied from the basic 
sentence pattern extract section 12 to generation of a case frame, and supplies it to the case frame 
generation section 14. 

[0034] Referring to the morphological analysis result of the corpus data supplied from the 
morphological analysis section 1 1 if needed, about the verb in the basic sentence supplied from a cutout 
13, the case frame generation section 14 generates a case frame, and supplies it to the case frame 
database 3. 

[0035] The case frame database 3 memorizes the case frame supplied from the pretreatment section 2 
(case frame generation section 14 to constitute). 

[0036] The case frame processing section 4 consists of the case frame integrated section 21, the verb 
classification section 22, the subcategorization information generation section 23, the argument structure 
information generation section 24, and the auxiliary information generation section 25. While reading 
the case frame about the same verb from the case frame database 3 and classifying the verb based on the 
case frame about the same verb etc., the subcategorization information and argument structure 
information are generated, and it outputs as auxiliary information. 

[0037] That is, the case frame integrated section 21 reads the case frame about the same verb from the 
case frame database 3, and is taken as the integrated case frame which unifies and mentions those case 
frames later. And the case frame integrated section 21 supplies integrated each frame about each verb to 
the verb classification section 22, the subcategorization information generation section 23, and the 
argument structure information generation section 24. 

[0038] The verb classification section 22 classifies into either of the four classification, an intransitive 
verb, a **** verb, a transitive verb, or a double object transitive verb, the verb corresponding to the 
integrated case frame supplied from the case frame integrated section 21, and supplies the classification 
information showing the classification result to the subcategorization information generation section 23 
and the auxiliary information generation section 25. 

[0039] Based on the integrated case frame supplied from the case frame integrated section 21, and the 
classification information supplied from the verb classification section 22, the subcategorization 
information generation section 23 generates the subcategorization information on the verb 
corresponding to the integrated case frame, and supplies it to the argument structure information 
generation section 24 and the auxiliary information generation section 25. 

[0040] Based on the integrated case frame supplied from the case frame integrated section 21, and the 
subcategorization information supplied from the subcategorization information generation section 23, 
the argument structure information generation section 24 generates the argument structure information 
on the verb corresponding to the integrated case frame, and supplies it to the auxiliary information 
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generation section 25. 

[0041] About each verb, the auxiliary information generation section 25 matches the classification 
information supplied from the verb classification section 22, the subcategorization information supplied 
from the subcategorization information generation section 23, and the argument structure information 
supplied from the argument structure information generation section 24, considers as auxiliary 
information, and is supplied to the auxiliary information database 5. 

[0042] The auxiliary information database 5 memorizes the auxiliary information about each verb 
supplied from the auxiliary information generation section 25. 

[0043] Next, drawing 2 shows the example of the morphological analysis result outputted when the 

morphological analysis section 1 1 carries out morphological analysis of the corpus data. 

[0044] In addition, drawin g 2 shows the morphological analysis result about for example, corpus data 

"fruits within the prefecture were especially conspicuous in quantity, and the increase of 34% and 

elongation were conspicuous in an increase and the amount of money 18%. M 

[0045] A morphological analysis result consists of a header of a morpheme, reading (phoneme), and 

thesaurus information, and thesaurus information includes the functor-attribute (feature) (functor 

attribute) of a morpheme, and a semantic attribute (semantic attribute). Furthermore, thesaurus 

information also includes the original form of the verb, when a morpheme is a verb. 

[0046] here — drawin g 2 — setting -- the 1st morpheme — "-- especially — " — CAT of the attribute [CAT 

Adverv] in thesaurus information expresses that it is an attribute tag showing a part of speech, therefore 

the information which continues after that is a part of speech. Adverv which continues after CAT 

expresses that a part of speech is an adverb. 

[0047] moreover, a morpheme ~ "— especially — " ~ attribute [VAL in thesaurus information — the 
information which especially VAL of] is an attribute tag showing the value (header) of a morpheme, 
therefore continues after that — "-- especially ~ " - it expresses that it is a corresponding morpheme. 
[0048] The attribute [CAT Noun] in the thesaurus information on the 2nd morpheme "fruits within the 
prefecture" expresses that a part of speech is a noun. Moreover, cl of the attribute [cl 
Compound=CN+CN] in the thesaurus information on a morpheme "fruits within the prefecture" 
expresses that it is an attribute tag showing a class, therefore the information which continues after that 
is a class. Compound=CN+CN which continues after cl expresses that a class is the compound noun 
which the general noun (CN) and the general noun (CN) combined. Furthermore, Sem of the attribute 
[Sem food] in the thesaurus information on a morpheme "fruits within the prefecture" expresses that it is 
an attribute tag showing semantics, therefore the information which continues after that is semantics, 
food which continues after Sem expresses that it is that as which a morpheme means food. The attribute 
[VAL within-the-prefecture fruits] in the thesaurus information on a morpheme "fruits within the 
prefecture" expresses that the thesaurus information is a thing corresponding to a morpheme "fruits 
within the prefecture." 

[0049] the 3rd morpheme — "-- attribute [CAT Case] in the thesaurus information on " Expressing that a 
part of speech is a particle (Case), an attribute [cl abstract] expresses that a class is a case-marking 
particle (abstract). Furthermore, it expresses that fx of an attribute [fx nominative] is an attribute tag 
showing the function (grammatical role) of a morpheme, therefore the function of an attribute [fx 
nominative] is a nominative case (nominative), an attribute [VAL] -- the thesaurus information ~ a 
morpheme — "~ it expresses that it is a thing corresponding to ". 

[0050] The attribute [CAT Noun] in the thesaurus information on the 4th morpheme "quantity" 
expresses that a part of speech is a noun, and an attribute [cl CNoun] expresses that a class is a general 
noun (CNoun). An attribute [Sem amount] expresses that it is that as which a morpheme "quantity" 
means an amount (amount), and an attribute [VAL quantity] expresses that the thesaurus information is 
a thing corresponding to a morpheme "quantity." 

[0051] the 5th morpheme - "-- it is - " -- the attribute [CAT Case] in thesaurus information expresses 
that a part of speech is a particle, and an attribute [cl lexical] expresses that a class is a non-case-marking 
particle (lexical), the function of an attribute [fx instrument] is an instrument (instrument) — expressing - 
- an attribute [VAL] ~ thesaurus information a morpheme — "~ it is - " - it expresses that it is a 
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corresponding thing. 

[0052] The attribute [CAT Noun] in the thesaurus information on the 6th morpheme n the increase of 
1 8%" expresses that a part of speech is a noun, and an attribute [cl Compound=Num+Classifier+suf] 
expresses that a class is the compound (noun) which consists of a numeral (Num), a numerative 
(Classifier), and a suffix (suf). An attribute [Sem increase] expresses that it is that as which a morpheme 
"the increase of 18% M means an increment (increase), and an attribute [the increase of VAL18%] 
expresses that thesaurus information is a thing corresponding to a morpheme "the increase of 1 8%." 
[0053] the 7th morpheme — "-- the attribute [CAT Punctuation] in the thesaurus information on " — a 
morpheme — "— expressing that " (part of speech) is a notation (Punctuation), an attribute [cl comma] 
expresses that a class is a comma (comma) (punctuation marks), an attribute [VAL] - thesaurus 
information — a morpheme — it expresses that it is a thing corresponding to ". 
[0054] The attribute [CAT Noun] in the thesaurus information on the 8th morpheme "the amount of 
money" expresses that a part of speech is a noun, and an attribute [cl CNoun] expresses that a class is a 
general noun. An attribute [Sem money] expresses that it is that as which a morpheme "the amount of 
money" means money (money), and an attribute [the VAL amount of money] expresses that thesaurus 
information is a thing corresponding to a morpheme "the amount of money." 

[0055] the 9th morpheme — "-- it is " - thesaurus information - the 5th morpheme -- "- it is -- " - it 
is the same as that of a thing. 

[0056] The thesaurus information on the 10th morpheme "the increase of 34%" is attribute [VAL. 
Except for 34% increase], it is the same as that of the thesaurus information on the 6th morpheme "the 
increase of 18%." 

[0057] the 1 1th morpheme — "-- ** — " — the attribute [CAT Complementizer] in thesaurus information 
expresses that a part of speech is a particle (Complementizer) which takes a complement sentence, and 
an attribute [cl proposition] expresses that a class is the citation (proposition) of a sentence, an attribute 
[VAL] — thesaurus information — a morpheme — ** — " — it expresses that it is a corresponding 
thing. 

[0058] The attribute [CAT Noun] in the thesaurus information on the 12th morpheme "elongation" 
expresses that a part of speech is a noun, and an attribute [cl CNoun] expresses that a class is a general 
noun. An attribute [Sem increase] means that a morpheme "elongation" means an increment, and an 
attribute [VAL elongation] expresses that thesaurus information is a thing corresponding to a morpheme 
"elongation." 

[0059] the 13th morpheme — the thesaurus information on " - the 3rd morpheme — it is the same 
as that of the thing of ". 

[0060] The attribute [CAT Verb] in the thesaurus information on the 14th morpheme "it was 
conspicuous" expresses that a part of speech is a verb (Verb), and an attribute [cl active] expresses that a 
class is activity (active), fm of an attribute [fm finite] is an attribute tag showing form, and an attribute 
[fm finite] expresses that form is a form (finite) accompanied by tense. Conj of an attribute [Conj (cl 2) 
(fm aff-past) (Polarity aff) (Ts past)] is an attribute tag showing an activity, and an attribute (cl 2) 
expresses that an activity is an activity of a class 2 (cl 2) (Stem it is conspicuous). Here, in the 
morphological analysis section 1 1, the class division of the verbal activity is carried out at some classes, 
and the activity of a class 2 means that the verbal original form finishes with a consonant. An attribute 
(Stem it is conspicuous) expresses that the original form (Stem) of a morpheme "it was conspicuous" is 
"conspicuous." In addition, Stem is an attribute tag showing the verbal original form. An attribute (fm 
aff-past) expresses that the form (fm) of a morpheme "it was conspicuous" is affirmation (aff 
(affirmation)), and is the past (past), and an attribute (Polarity aff) expresses that the polarity (Polarity) 
of a morpheme "it was conspicuous" is affirmation (aff). An attribute (Tspast) expresses that the tense 
(Ts) of a morpheme "it was conspicuous" is the past (past). Style of an attribute [Style (cl plain) (fm 
zero)] is an attribute tag showing a style (style), and an attribute (cl plain) expresses that the class (cl) of 
a style is an un-polite form (being the so-called - "~ it is - it is not measure tone"). The form (fm) of a 
style expresses that only the original form is (zero), and an attribute (fm zero) is attribute [VAL. 
Conspicuous] expresses that thesaurus information is a thing corresponding to a morpheme "it was 
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conspicuous. " 

[0061] the 15th morpheme — ". — 11 — the attribute [CAT Punctuation] in thesaurus information a 

morpheme — ". - " (part of speech) - expressing that it is a notation (Punctuation), an attribute [cl 

period] expresses that a class is a period (period) (period). Attribute [VAL.] ** and thesaurus 

information - a morpheme - " ~ it expresses that it is a corresponding thing. 

[0062] Next, drawing 3 shows the example of the vocabulary which a cutout 1 3 deletes from the basic 

sentence supplied from the basic sentence pattern extract section 1 2 as an unnecessary vocabulary 

(suitably henceforth an unnecessary vocabulary) to generation of a case frame. 

[0063] A cutout 13 deletes eight kinds of following vocabularies from a basic sentence as an 

unnecessary vocabulary. 

[0064] That is, a cutout 1 3 deletes an adverb from a basic sentence as an unnecessary vocabulary to the 
1st. An adverb is detectable by searching the morpheme from which thesaurus information is {[CAT 
Adverb]} from a morphological analysis result, as shown in drawing 3 (A). 
[0065] A cutout 13 deletes the noun + particle "**" "summer" etc. from a basic sentence as an 
unnecessary vocabulary to the 2nd, for example. For a noun + particle "**", as shown in drawing 3 (B), 
a morphological analysis result to thesaurus information is {[CAT Noun]... It is detectable by searching 
the part which the morpheme used as} and the morpheme used as {[CAT Case], [cl abstract], [fx 
genitive], and [VAL]} are following. 

[0066] in addition, drawing 3 — setting (also setting to drawing 5 mentioned later the same) — 
parenthesis {} - it means that, as for inner other attributes may be described. 
[0067] A cutout 13 deletes the noun + particle + particle "**" "Japan" etc. from a basic sentence as an 
unnecessary vocabulary to the 3rd, for example. For a noun + particle + particle lt ** t, 3 as shown in 
drawing 3 (C), a morphological analysis result to thesaurus information is {[CAT Noun]... It is the 
morpheme and {[CAT Case] used as}... It is detectable by searching the part which the morpheme used 
as} and the morpheme used as {[CAT Case], [cl abstract], [fx genitive], and [VAL]} are following. 
[0068] A cutout 13 deletes an adjective from a basic sentence as an unnecessary vocabulary to the 4th. 
For an adjective, as shown in drawing 3 (D), a morphological analysis result to thesaurus information is 
{[CAT Adjective] and [cl stative]... It is detectable by searching the morpheme used as}. In addition, an 
attribute [CAT Adjective] expresses that a part of speech is an adjective (Adjective), and an attribute [cl 
stative] expresses that a class is a condition (stative). 

[0069] noun (adjective verb word stem) + [ cutout / 13 / 5th / the / sentence / basic ] for example "it is 
decisive" etc. - "~ " is deleted as an unnecessary vocabulary, noun (adjective verb word stem) + - " 
is shown in drawing 3 (E) - as ~ a morphological analysis result to thesaurus information ~ {[CAT 
Noun] ... the morpheme used as}, and {[CAT Verb] and [cl copula] ... it is detectable by searching the 
part which the morpheme used as} [ [VAL] ] is following. In addition, an attribute [cl copula] expresses 
that a class is a copula. 

[0070] A cutout 13 deletes a noun + say postposition from a basic sentence as an unnecessary 
vocabulary "to works" etc. to the 6th, for example. For a noun + postposition, as shown in drawing 3 (F), 
a morphological analysis result to thesaurus information is {[CAT Noun]... It is [ the morpheme used 
as}, and ] {[CAT Postposition]... It is detectable by searching the part which the morpheme used as} is 
following. In addition, an attribute [CAT Postposition] expresses that a part of speech is a postposition 
(Postposition). 

[0071] A cutout 13 deletes the part enclosed in the parenthesis from a basic sentence as an unnecessary 
vocabulary to the 7th. a parenthesis - surrounding -- having had - a part -- drawing 3 - (-- G --) -- 
being shown — as — morphological analysis — a result — from -- a thesaurus -- information — {— [— 
CAT Punctuation --] — [-- cl L -] --} — becoming — **** — a morpheme - from - {-- [-- CAT 
Punctuation -] - [-- cl R - ) --} - becoming -****- a morpheme — up to - a part — searching 
things — being detectable . In addition, an attribute [cl L-] expresses that a class is a parenthesis (it, for 
example, expresses that they are "("etc.), and a class is closing parenthesis (for example,")" etc. for an 
attribute [cl R-]). 

[0072] A cutout 13 deletes the partial + particle "**" enclosed in the parenthesis from a basic sentence 
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as an unnecessary vocabulary to the 8th. As shown in drawing 3 (H), the partial + particle "**" enclosed 
in the parenthesis from a morphological analysis result The part to the morpheme to which thesaurus 
information is {{[CAT Punctuation] and [cl R-]} from the morpheme used as [CAT Punctuation] and [cl 
L-]}, It is detectable by searching after that the morpheme from which thesaurus information serves as 
{[CAT Case], [cl abstract], [fx genitive], and [VAL]}. 

[0073] In a cutout 13, eight kinds of above vocabularies are deleted from a basic sentence as an 
unnecessary vocabulary. 

[0074] About the corpus data "fruits within the prefecture were especially conspicuous in quantity, and 
the increase of 34% and elongation were conspicuous in an increase and the amount of money 18%. M 
which followed, for example, were mentioned above, the following basic sentences are outputted from a 
cutout 13. 

[0075] That is, in the basic sentence pattern extract section 12, "fruits within the prefecture were 
especially conspicuous in quantity, and the increase of 34% and elongation were conspicuous about 
corpus data "fruits within the prefecture were especially conspicuous in quantity, and the increase of 
34% and elongation were conspicuous in an increase and the amount of money 18%.", in an increase 
and the amount of money 18%" is extracted as a basic sentence. [ which removed the period from the 
corpus data ] and the morpheme which corresponds to the part of speech of drawing 3 (A) being an 
adverb in a cutout 13 from "fruits within the prefecture were especially conspicuous in quantity, and the 
increase of 34% and elongation were conspicuous in an increase and the amount of money 18%" — "-- 
especially - " -- it is deleted and "fruits within the prefecture were especially conspicuous in quantity, 
and the increase of 34% and elongation were conspicuous in an increase and the amount of money 18%" 
is outputted. 

[0076] therefore, the morpheme which is an adverb as the morphological analysis result of the corpus 
data "fruits within the prefecture were especially conspicuous in quantity, and the increase of 34% and 
elongation were conspicuous in an increase and the amount of money 1 8%." shown in drawin g 2 is 
shown in drawing 4 in a cutout 13 — "- especially -- " - the morpheme which is a period -- ". -- " -- it 
becomes a thing without the related information and is outputted. 

[0077] Next, although the case frame generation section 14 generates a case frame about the verb in the 
basic sentence which a cutout 13 outputs, generation of this case frame is performed, using the "criteria 
form" of the verb contained in a basic sentence as a header of a case frame. That is, a case frame consists 
of a header of the verb with which the case frame expresses whether it is a thing about what kind of 
verb, and information about the particle by which the verb is accompanied in a basic sentence, and a 
verbal criteria form is used as a header of a case frame. 

[0078] Here, as it is indicated in drawing 5 as the verbal criteria form used as the header of a case frame, 
it defines. 

[0079] That is, in principle except for three exceptions explained below, the original form of the verb 
contained in a basic sentence turns into a criteria form of the verb. As shown in drawing 5 (A), the 
morpheme "it is conspicuous" which is a verb, and when "it was conspicuous" is included by the basic 
sentence, specifically, the original form "it is conspicuous" turns into a criteria form at it. 
[0080] In addition, since the verbal original form is described with the Stem attribute tag in the 
thesaurus information on a morphological analysis result as drawin g 2 explained, it can be recognized by 
referring to thesaurus information. 

[0081] Next, as the 1st exception, when the SA strange noun + verb "it carries out" is contained in the 
basic sentence, not the verbal "it carries out" original form but a SA strange noun + verb "it carries out" 
serves as a verbal criteria form. 

[0082] therefore — for example, it is shown in drawing 5 (B) — as — the thesaurus information on a 
morphological analysis result - {[CAT Noun] and [cl Vnoun] ... the morpheme "application" used as 
[VAL application]}, {[CAT Verb] and [cl active], and [fm finite] ... (Stem it carries out) (fm aff-non- 
past) ... when the morpheme "it carries out" used as} [carried out VAL] continues, it considers as the 
criteria form of the verb "to apply", in addition, an attribute [cl Vnoun] expresses that a class is a SA 
strange noun (Vnoun), and an attribute (fm aff-non-past) is affirmation (aff), and the form (fm) of a 
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morpheme "it carries out" is not the past (non-past) - it is - things are expressed. 
[0083] As the 2nd exception, the original form of the verb of the beginning of the two verbs which the 
verb of the beginning of them follows when two verbs have two attributes, [fm infinite] and 
(pres.participle), in thesaurus information continuously in a basic sentence turns into a verbal criteria 
form. In addition, form expresses that it is a form (infinite) without tense, and an attribute [fm infinite] 
expresses that an attribute (pres.participle) is the present participle (presentparticiple). 
[0084] therefore - for example, the morpheme which has two attributes, [fm infinite] and 
(pres.participle), in a basic sentence as shown in drawing 5 (C) ~ "-- expecting — " — then — the case 
where "it expects" exists when there is a morpheme "it is" ~ a morpheme — "-- expecting - " ~ the 
original form "it expects" is made into a verbal criteria form. 

[0085] When the verb whose original form is "carrying out" is contained in a basic sentence as the 3rd 
exception and a SA strange noun is just before the verb, SA strange noun + "it carries out" becomes a 
verbal criteria form. 

[0086] As it follows, for example, is shown in drawing 5 (D), the thesaurus information on a 
morphological analysis result {[CAT Noun], [cl Vnoun] ... The morpheme used as [VAL expansion]} 
"expansion", {-- {-- CAT Verb] ... [fm infinite] ... (Stem it carries out) (fm pres.participle) ... [-- the 
morpheme which carries out VAL and has become]} — "-- carrying out — " — And {[CAT Verb] ... [fm 
finite] ...(Stem it is)... When the morpheme "it is" used as} [which is VAL] is continuing, it is carried 
out to SA strange noun "expansion" + "it carries out", i.e., the criteria form of the verb "to develop." 
[0087] Next, drawing 6 shows the case frame which the case frame generation section 14 creates. 
[0088] four case frames by which drawing 6 was generated from four basic sentences about the verb "it 
is conspicuous", respectively - {-- conspicuous C_FRAME: - [instrument] , - [increase]} - {-- 
conspicuous C_FRAME: ~ [thing]} ~ {-- conspicuous C_FRAME: and [proposition] , - [thing]} — {-- 
[locative] , shows [increase]} to [instrument] by conspicuous C_FRAME:. 

[0089] The character string of the head of a case frame expresses the header of the verb corresponding to 
that case frame, and the criteria form of the verb explained by drawing 5 is used as a header of this verb. 
[0090] Moreover, CFRAME in a case frame is a tag showing a particle (case-marking particle), and the 
particle which the verb which is the header has taken in the basic sentence is described by after that. In 
addition, one or more particles can be described to a case frame. 

[0091] furthermore — although parenthesis [] is described just behind the particle in a case frame — this 
parenthesis [] - inside, the semantics of the function of that particle or the morpheme in front of that 
particle is described as an attribute of that particle. In addition, the function of a particle can be 
recognized by searching fx attribute tag of the thesaurus information in a morphological analysis result, 
and the semantics of the morpheme in front of a particle can be recognized by searching the Sem 
attribute tag of thesaurus information. 

[0092] the case frame [ in / here / drawing 6 ] of the 1st line - {— it is generated by performing case 
frame generation processing of drawing 12 which the case frame generation section 14 mentions 
[ [instrument] , / [increase]} ] later by conspicuous C_FRAME: about above-mentioned corpus data 
"fruits within the prefecture were especially conspicuous in quantity, and the increase of 34% and 
elongation were conspicuous in an increase and the amount of money 18%." 
[0093] Next, drawin g 7 shows the integrated case frame generated when the case frame integrated 
section 21 unifies the case frame about the same verb. 

[0094] For example, when four case frames as shown in drawin g 6 are obtained about the verb (criteria 
form) "it is conspicuous", an integrated case frame as shown in drawing 7 is generated about a verb "it is 
conspicuous" by unifying the four case frames. 

[0095] That is, in this case, the case frame integrated section 21 arranges the header "it is conspicuous" 
of the verb to four case frames about a verb "it is conspicuous" as a header of an integrated case frame, 
and arranges reading of that verb continuously. In addition, verbal reading is recognized because the 
case frame integrated section 21 refers to the morphological analysis result of the morphological 
analysis section 1 1 . 

[0096] Furthermore, the case frame integrated section 21 asks for the particle of four case frames, and 
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the thing of an attribute which took the OR so to speak, and arranges it to an integrated case frame with 
Tag subcat. 

[0097] namely, — four case frames shown in drawing 6 -- "-- it is -- " — "— " — ** — " — "-- alike — " 
— since four kinds of particles exist — the case frame integrated section 21 — four kinds of this particle — 
"-- it is - " - "~ " - ** — " - "-- alike - " -- it arranges after Tag subcat. furthermore, four case 
frames of drawing 6 — setting — a particle — it is — " — ******** „ the particle in an integrated case 
frame since only an attribute [instrument] exists -- "-- it is — " — behind, the attribute [instrument] is 
arranged, moreover, four case frames of drawing 6 — setting — a particle (case-marking particle) — "-- 
the particle in an integrated case frame since two kinds, an attribute [increase] and [thing], exist about " - 
- "-- after M , the two attributes [increase] and [thing(s)] are arranged, furthermore, four case frames of 
drawing 6 — setting - a particle — "-- ** " „,********__ p ar ticle in an integrated case frame since 
only an attribute [proposition] exists - ** — " — behind, the attribute [proposition] is arranged, 
moreover, four case frames of drawing 6 setting - a particle -- "-- alike " ******** - the particle 
in an integrated case frame since only an attribute [locative] exists - "-- alike - " - behind, the attribute 
[locative] is arranged. 

[0098] Next, drawing 8 shows the auxiliary information which the auxiliary information generation 
section 25 generates about each verb. 

[0099] Drawin g 8 shows the auxiliary information about a verb "it is conspicuous", and a verbal header 
(verbal criteria form) and verbal "it is conspicuous" reading are arranged like the integrated case frame 
indicated to be a head to the 2nd at drawing 7 . 

[0100] In auxiliary information, the classification information showing whether the verb is what is 
classified into any of an intransitive verb, a **** verb, a transitive verb, or the double object transitive 
verbs is arranged after verbal reading. In drawin g 8 , a verb "it is conspicuous" is a **** verb which 
takes an object (Theme) to a subject, therefore the "**** verb" is arranged as classification information. 
In addition, classification information is supplied to the auxiliary information generation section 25 from 
the verb classification section 22. 

[0101] In auxiliary information, the subcategorization information on verbal is arranged after 
classification information. Subcategorization information is described in the form of <SUBCAT:NP 
[nom]> with the tag SUBCAT showing being subcategorization information, as shown in drawing 8 . In 
addition, NP expresses a noun phrase and [nom] expresses a nominative case. And it means that 
subcategorization information <SUBCAT:NP [nom]> is inevitably accompanied by the noun phrase 
used as a nominative case. This subcategorization information is supplied to the auxiliary information 
generation section 25 from the subcategorization information generation section 23. 
[0102] The argument structure information on verbal is arranged after subcategorization information. 
Argument structure information is described in the form of <ArgStr:Theme{thing/increase}- 
(Instrument)-(Locative)-(Proposition)> with the tag ArgStr showing being argument structure 
information, as shown in drawin g 8 . Parenthesis () and the part (suitably henceforth the main 
information) which is not surrounded by brace {} express the constituent it is supposed that a verb 
follows inevitably in subcategorization information among argument structure information (description 
after ArgStr:). If Theme showing an object has been the main information, therefore also takes 
subcategorization information into consideration, the noun phrase used as a nominative case by which, 
as for the auxiliary information on drawin g 8 , a verb "it is conspicuous" is accompanied inevitably 
expresses that it is an object with drawing 8 . 

[0103] brace {} after the main information - inner description expresses the attribute (thesaurus) of the 
main information, thing and increase of {thing/increase} in drawing 8 express an increment as an object, 
respectively, therefore an attribute {thing/increase} expresses that it is what the object which the main 
information "Theme" expresses expresses an object or an increment to. 

[0104] The description in parenthesis () of argument structure information expresses the attribute of the 
expression (vocabulary) by which a verb can be accompanied if needed. In drawing 8 , Instrument 
showing an instrument, Location showing a location, and Proposition showing a sentence (embedded 
sentence) are described, therefore it means that the auxiliary information on drawing 8 is accompanied 
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by the expression with which a verb "it is conspicuous" expresses an instrument, the expression showing 
a location, and the expression indicating a sentence if needed. 

[0105] Next, with reference to the flow chart of drawing 9 , the auxiliary information generation 
processing which generates the auxiliary information as natural language processing which the auxiliary 
information generation equipment of drawin g 1 performs is explained. 

[0106] First, in step SI, the morphological analysis section 1 1 reads a lot of corpus data memorized by 
the corpus database 1 one by one, and performs morphological analysis about each corpus data. The 
morphological analysis result obtained when the morphological analysis section 1 1 performs 
morphological analysis about each corpus data is supplied to the basic sentence pattern extract section 
12 and the case frame generation section 14, and a list at the case frame processing section 4. 
[0107] Then, it progresses to step S2, and from the morphological analysis result which each corpus data 
supplied from the morphological analysis section 1 1 attaches, the basic sentence pattern extract section 
12 performs basic sentence pattern extract processing in which a basic sentence is extracted, it supplies 
the basic sentence obtained as a result to a cutout 13, and progresses to step S3. At step S3, unnecessary 
lexical deletion to which a cutout 13 deletes an unnecessary vocabulary from each basic sentence 
supplied from the basic sentence pattern extract section 12 is performed, the basic sentence which 
deleted the unnecessary vocabulary is supplied to the case frame generation section 14, and it progresses 
to step S4. In step S4, the case frame generation section 14 performs case frame generation processing 
which generates a case frame about the verb contained in the basic sentence about each basic sentence 
supplied from a cutout 13. Furthermore, the case frame generation section 14 supplies and stores in the 
case frame database 3 the case frame generated by the case frame generation processing, and progresses 
to step S5. 

[0108] At step S5, from the case frame memorized by the case frame database 3, as the things about the 
same verb are collected and drawing 6 and drawing 7 explained, the case frame integrated section 21 
unifies one or more case frames about the same verb, and generates an integrated case frame. And the 
case frame integrated section 21 supplies an integrated case frame to the verb classification section 22, 
the subcategorization information generation section 23, and the argument structure information 
generation section 24, and progresses to step S6. 

[0109] At step S6, based on the integrated case frame supplied from the case frame integrated section 
21, the verb classification section 22 classifies the verb corresponding to each integrated case frame into 
an intransitive verb, a **** verb, a transitive verb, or a double object transitive verb, and performs verb 
classification processing which outputs the classification information showing the classification result. 
Furthermore, at step S6, subcategorization information generation processing in which the 
subcategorization information generation section 23 generates and outputs the subcategorization 
information on the verb corresponding to each integrated case frame based on the integrated case frame 
supplied from the case frame integrated section 21 and the classification information supplied from the 
verb classification section 22 is performed. Moreover, at step S6, argument structure information 
generation processing in which the argument structure information generation section 24 generates and 
outputs the argument structure information on the verb corresponding to each integrated case frame 
based on the integrated case frame supplied from the case frame integrated section 21 and the 
subcategorization information supplied from the subcategorization information generation section 23 is 
performed. 

[0110] Then, it progresses to step S7 and the auxiliary information generation section 25 generates 
auxiliary information as shown in drawing 8 about the verb corresponding to each integrated case frame 
using the classification information supplied from the verb classification section 22, the 
subcategorization information supplied from the subcategorization information generation section 23, 
and the argument structure information supplied from the argument structure information generation 
section 24. Furthermore, the auxiliary information generation section 25 supplies and stores auxiliary 
information in the auxiliary information database 5, and ends auxiliary information generation 
processing. 

[0111] Next, with reference to the flow chart of drawin g 10 , the basic sentence pattern extract 
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processing which the basic sentence pattern extract section 12 of drawin g 1 performs at step S2 of 
drawin g 9 is explained. 

[0112] In step SI 1, the basic sentence pattern extract section 12 uses as attention corpus data the oldest 
thing that has not been made into the object of processing yet among the corpus data with which the 
morphological analysis result was obtained in the morphological analysis section 1 1 while clearing the 
buffer (not shown) which it has. And it progresses to step SI 2, and considering what that has not read 
the morpheme of attention corpus data yet and is more close to a beginning of a sentence as an attention 
morpheme, the basic sentence pattern extract section 12 reads the morphological analysis result, and 
progresses to step SI 3. At step SI 3, the basic sentence pattern extract section 12 judges the 
morphological analysis result by referring to for whether an attention morpheme is a period. 
[0113] the case where it is judged with an attention morpheme not being a period in step S13 ~ step S14 
- progressing — the basic sentence pattern extract section 12 — the morphological analysis result of an 
attention morpheme — among those, the buffer which it has is made to carry out additional storage, and 
the same processing is hereafter repeated for the following morpheme which is step SI 2 with return and 
a now attention morpheme as a new attention morpheme. 

[0114] Moreover, in step SI 3, by progressing to step SI 5, when are judged with an attention morpheme 
being a period, and the basic sentence pattern extract section 12 refers to the buffer to build in, it judges 
whether the morpheme in front of the period which is an attention morpheme (or the first verb which 
exists before a period) is a verb accompanied by tense. In step S15, when it judges that the morpheme in 
front of the period which is an attention morpheme is not a verb accompanied by tense, steps S 1 6 and 
S17 are skipped, and it progresses to step SI 8. 

[0115] Moreover, in step SI 5, when it judges that the morpheme in front of the period which is an 
attention morpheme is a verb accompanied by tense, it progresses to step S16 and the basic sentence 
pattern extract section 12 judges whether the verb (morphological analysis result) accompanied by tense 
is memorized by the buffer to build in other than the morpheme in front of the period which is an 
attention morpheme. 

[0116] In step SI 6, when judged with the verb accompanied by tense being memorized in addition to the 
morpheme in front of the period which is an attention morpheme by the buffer which the basic sentence 
pattern extract section 12 builds in, step S17 is skipped and it progresses to it at step SI 8. 
[0117] On the other hand in step SI 6, to the buffer which the basic sentence pattern extract section 12 
builds in When judged with the verb accompanied by tense not being memorized other than the 
morpheme in front of the period which is an attention morpheme, it progresses to step SI 7. The basic 
sentence pattern extract section 12 The sequence of the morpheme (analysis result) memorized by the 
buffer to build in is extracted as a basic sentence (read-out), is supplied to a cutout 13, and it progresses 
to step SI 8. 

[0118] At step SI 8, the basic sentence pattern extract section 12 judges whether there are still any 
corpus data which have not been used as attention corpus data. In step SI 8, when judged with there 
being still corpus data which have not been used as attention corpus data, return and one of the corpus 
data which have not been used as attention corpus data yet are newly used as attention corpus data, and 
the same processing is hereafter repeated by step SI 1. 

[0119] Moreover, in step SI 8, when judged with there being still no corpus data which have not been 
used as attention corpus data, basic sentence pattern extract processing is ended. 
[0120] According to the above basic sentence pattern extract processings, it is a morphological train 
from the morpheme just behind a period to the morpheme in front of the following period, and that 
(fundamentally simple sentence) in which only one contains the verb accompanied by tense is extracted 
as a basic sentence. 

[0121] Next, with reference to the flow chart of drawing 1 1 , the unnecessary lexical deletion which the 
cutout 13 of drawin g 1 performs at step S3 of drawing 9 is explained. 

[0122] A cutout 13 first still sets to Variable N the number of the morphemes which constitute the 
attention basic sentence as an attention basic sentence for one of those which are considering as the 
attention basic sentence and are not among the basic sentences supplied from the basic sentence pattern 
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extract section 12 in step S21. 

[0123] And a cutout 13 progresses to step S22, all initializes the variables i and j which count the 
morpheme of a basic sentence to 1 , and progresses to step S23. 

[0124] At step S23, a cutout 13 sets the morphological train from the i-th morpheme to [ from the head 
of an attention basic sentence ] the j-th morpheme to Variable String, and progresses to step S24. 
[0125] At step S24, a cutout 13 judges whether the morphological train (or morpheme) set to Variable 
String corresponds to deletion conditions. 

[0126] Here, the case where it corresponds to deletion conditions means corresponding to either of the 
unnecessary vocabularies explained by drawing 3 . 

[0127] In step S24, when judged with the morphological train set to Variable String not corresponding 
to deletion conditions, step S25 is skipped and it progresses to step S26. Moreover, in step S24, when 
judged with the morphological train set to Variable String corresponding to deletion conditions, it 
progresses to step S25, and a cutout 13 buffers the morphological train set to the buffer (not shown) to 
build in by Variable String as an object for deletion, and progresses to step S26. 
[0128] At step S26, a cutout 13 judges whether it is equal to several Ns of the morpheme from which 
Variable j constitutes an attention basic sentence. In step S26, when it judges that Variable j is not equal 
to N, it progresses to step S27, and only 1 increments Variable j and a cutout 13 repeats the same 
processing return and the following to step S23. 

[0129] Moreover, in step S26, when it judges that Variable j is equal to N, it progresses to step S28 and 
judges whether a cutout 13 has Variable i equal to N. In step S28, when it judges that Variable i is not 
equal to N, it progresses to step S29, and a cutout 13 sets the value set to Variable j by Variable i, and 
repeats the same processing return and the following to step S23 while only 1 increments Variable i. 
[0130] When it judges that Variable i is equal to N in step S28 on the other hand, About the morpheme 
and the morphological train of arbitration which constitute a basic sentence, when it is judged that it is 
an unnecessary vocabulary, it progresses to step S30. Namely, a cutout 13 The morpheme and the 
morphological train which are memorized as an object for deletion by the buffer which it has are deleted 
from an attention basic sentence, the case frame generation section 14 is supplied, and it progresses to 
step S3 1. 

[0131] At step S31, a cutout 13 judges whether there is still any basic sentence which has not been made 
into the attention basic sentence. In step S31, when judged with there being still a basic sentence which 
has not been made into the attention basic sentence, to step S21, return and a cutout 13 still make one of 
the basic sentences which have not been made into the attention basic sentence a new attention basic 
sentence, and repeat the same processing hereafter. 

[0132] Moreover, in step S31, when judged with there being still no basic sentence which has not been 
made into the attention basic sentence, unnecessary lexical deletion is ended. 
[0133] Next, with reference to the flow chart of drawing 12 , the case frame generation processing 
which the case frame generation section 14 of drawing 1 performs at step S5 of drawing 9 is explained. 
[0134] The case frame generation section 14 first still describes the criteria form of the verb (suitably 
henceforth an attention verb) contained in the attention basic sentence as an attention basic sentence in 
one of those which are considering as the attention basic sentence and are not as a header of the case 
frame about the attention verb among the basic sentences supplied from a cutout 13 in step S41. 
[0135] And the case frame generation section 14 progresses to step S42, initializes to 1 the variable i 
which counts the morpheme of a basic sentence, and progresses to step S43. 

[0136] At step S43, the case frame generation section 14 sets the i-th morpheme to Variable String from 
the last of an attention basic sentence, and progresses to step S44. 

[0137] At step S44, the case frame generation section 14 judges the thesaurus information on the 
morphological analysis result ( drawing 2 ) by referring to for whether the morpheme set to Variable 
String is a particle. 

[0138] In step S44, when judged with the morpheme set to Variable String not being a particle, steps 
S45 and S46 are skipped, and it progresses to step S47. 

[0139] Moreover, in step S44, when judged with the morpheme set to Variable String being a particle, it 
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progresses to step S45, and the case frame generation section 14 describes the attribute to be the particle 
set to Variable String to the case frame about an attention verb, and progresses to step S46. In addition, 
the case frame generation section 14 is recognized by referring to the thesaurus information on the 
morphological analysis result according the attribute of a particle to the morphological analysis section 
11. 

[0140] the particle by which the case frame generation section 14 is set to Variable String at step S46 - 
from the last of an attention basic sentence - counting - the 1st M ** M or the 2nd -- "-- " — "— alike - " — 
or it judges whether it corresponds to either of the "**." 

[0141] the particle set to Variable String in step S46 — from the last of an attention basic sentence 
counting - the 1st "**" and the 2nd — "-- " and the 2nd ~ "-- alike - " - or when judged with 
corresponding to either of the 2nd "**", step S47 is skipped and it progresses to step S49. 
[0142] In step S46, moreover, the particle set to Variable String from the last of an attention basic 
sentence - counting - the 1st "**" and the 2nd -- "-- " - the 2nd - "-- alike - " -- and when judged with 
corresponding to neither of the 2nd "**", it progresses to step S47 and judges whether the morpheme by 
which the case frame generation section 14 is set to Variable String is a morpheme of the head of an 
attention basic sentence. 

[0143] In step S47, when it judges that the morpheme set to Variable String is not a morpheme of the 
head of an attention basic sentence, it progresses to step S48, and only 1 increments Variable i and the 
case frame generation section 14 repeats the same processing return and the following to step S43. 
[0144] Moreover, in step S47, when it judges that the morpheme set to Variable String is a morpheme of 
the head of an attention basic sentence, it progresses to step S49 and the case frame generation section 
14 judges whether there is still any basic sentence which has not been made into the attention basic 
sentence. In step S49, when judged with there being still a basic sentence which has not been made into 
the attention basic sentence, to step S41, return and the case frame generation section 14 still make one 
of the basic sentences which have not been made into the attention basic sentence a new attention basic 
sentence, and repeat the same processing hereafter. 

[0145] Moreover, in step S49, when judged with there being still no basic sentence which has not been 
made into the attention basic sentence, case frame generation processing is ended. 
[0146] According to the above case frame generation processings, it follows in the direction of a 
beginning of a sentence from the sentence end of the basic sentence which a cutout 13 outputs. Or it is 
described by the case frame about the particle which will appear by the time it arrives at either of the 
2nd "**", and the verb by which the attribute is included in the basic sentence, the 1st "**" and the 2nd - 
- "-- " and the 2nd — "-- alike — 11 — thereby A case frame as shown in drawing 6 is generated. 
[0147] Next, with reference to the flow chart of drawing 13 , the verb classification processing which 
the verb classification section 22 of drawin g 1 performs at step S6 of drawing 9 is explained. 
[0148] In step S61, among the integrated case frames which the case frame integrated section 21 
outputs, although the verb classification section 22 has not considered as an attention integrated case 
frame, it makes one an attention integrated case frame, and it still reads subcategory information from 
the attention integrated case frame. 

[0149] Here, the information described after a subcat tag is meant in the integrated case frame indicated 
to be subcategory information to drawing 7 . 

[0150] It progresses to step S62. Then, the verb classification section 22 Although an attention 
integrated case frame does not contain a case-marking particle "**" in the subcategory information a 
case-marking particle — "-- ,! — containing — and the case-marking particle — "— the noun + case- 
marking particle which consists of nouns as " — "-- it judges whether the conditions (suitably henceforth 
intransitive verb conditions) which the intransitive verb that M can become the agent (agent) of the verb 
corresponding to an attention integrated case frame fulfills are fulfilled. 

[0151] here — a noun + case-marking particle — "-- actuation of the verb corresponding to an attention 
integrated case frame in " — it can be judged by referring to the Sem tag showing the semantics of the 
thesaurus information in the morphological analysis result of the corpus data containing the verb 
whether it can become main. 
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[01 52] In step S62, when it judges that an attention integrated case frame fulfills intransitive verb 
conditions, it progresses to step S63 5 and the verb classification section 22 classifies the verb (verb used 
as the header of an attention integrated case frame) corresponding to an attention integrated case frame 
into an intransitive verb, and it supplies to the subcategorization information generation section 23 and 
the auxiliary information generation section 25, and it progresses the classification information showing 
that to step S71. 

[0153] When it judges that an attention integrated case frame does not fulfill intransitive verb conditions 
in step S62, it progresses to step S64. Moreover, the verb classification section 22 Although an attention 
integrated case frame does not contain a case-marking particle "**" in the subcategory information a 
case-marking particle — "— " — containing - and the case-marking particle — "— the noun + case- 
marking particle which consists of nouns as " - "— it judges whether the conditions (suitably henceforth 
**** ver ^ conditions) which the **** verb that " cannot become the agent (agent) of the verb 
corresponding to an attention integrated case frame fulfills are fulfilled. 

[0154] In step S64, when it judges that an attention integrated case frame fulfills **** verb conditions, it 
progresses to step S65, and the verb classification section 22 classifies the verb corresponding to an 
attention integrated case frame into a **** verb, supplies the classification information showing that to 
the subcategorization information generation section 23 and the auxiliary information generation section 
25, and progresses to step S71. 

[0155] moreover, the particle which needs an attention integrated case frame to take an indirect object 
although it progresses to step S66 and the verb classification section 22 contains a case-marking particle 
"**" in the subcategory information when it judges that an attention integrated case frame does not 
fulfill **** verb conditions in step S64 - "» alike - " — it judges whether the conditions (suitably 
henceforth transitive verb conditions) which the transitive verb of not containing fulfills are fulfilled. 
[0156] In step S66, when it judges that an attention integrated case frame fulfills transitive verb 
conditions, it progresses to step S67, and the verb classification section 22 classifies the verb 
corresponding to an attention integrated case frame into a transitive verb, supplies the classification 
information showing that to the subcategorization information generation section 23 and the auxiliary 
information generation section 25, and progresses to step S71. 

[0157] moreover, a particle required [ as for the verb classification section 22 ] to progress to step S68 
and for an attention integrated case frame take an indirect object further to the subcategory information 
including a case-marking particle when it judges that an attention integrated case frame does not 
fulfill transitive verb conditions in step S66 - "-- alike - " — it judges whether the conditions (suitably 
henceforth double object transitive verb conditions) which the double object transitive verb of 
containing fulfills are fulfilled. 

[0158] In step S68, when it judges that an attention integrated case frame fulfills double object transitive 
verb conditions, it progresses to step S69, and the verb classification section 22 classifies the verb 
corresponding to an attention integrated case frame into a double object transitive verb, supplies the 
classification information showing that to the subcategorization information generation section 23 and 
the auxiliary information generation section 25, and progresses to step S71. 

[0159] Moreover, in step S68, when it judges that an attention integrated case frame does not fulfill 
double object transitive verb conditions, it progresses to step S70, for example, error processing of 
excepting an attention integrated case frame from the processing object in the case frame processing 
section 4 is performed, and it progresses to step S71. 

[0160] At step S71, it judges whether there is any integrated case frame which the verb classification 
section 22 has not made an attention integrated case frame yet. In step S71, when judged with there 
being still an integrated case frame which has not been made into the attention integrated case frame, to 
step S61, return and the verb classification section 22 still make one of the integrated case frames which 
have not been made into the attention integrated case frame a new attention integrated case frame, and 
repeat the same processing hereafter. 

[0161] Moreover, in step S71, when judged with there being still no integrated case frame which has not 
been made into the attention integrated case frame, verb classification processing is ended. 
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[0162] Next, with reference to the flow chart of drawing 14 , the subcategorization information 
generation processing which the subcategorization information generation section 23 of drawin g 1 
performs at step S6 of drawing 9 is explained. 

[0163] First, among the integrated case frames which the case frame integrated section 21 outputs in 
step S81, although the subcategorization information generation section 23 has not considered as an 
attention integrated case frame, it receives one as an attention integrated case frame, and it still receives 
further the classification information which the verb classification section 22 outputs about the attention 
integrated case frame. 

[0164] And it progresses to step S82 and the subcategorization information generation section 23 
generates the subcategorization information on the verb corresponding to an attention integrated case 
frame based on an attention integrated case frame and its classification information. 
[0165] Namely, the verb corresponding to an attention integrated case frame in the subcategorization 
information generation section 23 The attention verb recognizes any of an intransitive verb, a **** verb, 
a transitive verb, or the double object transitive verbs they are from the classification information on 
(calling it an attention verb suitably hereafter). The recognition result, From an attention integrated case 
frame, an attention verb recognizes the constituent by which it is accompanied inevitably (constraint is 
applied to the constituent by which the attention verb is accompanied inevitably by any of the four 
above-mentioned verbs attention verbs are under the constraint). From an attention integrated case 
frame, an attention verb recognizes the constituent by which it is accompanied inevitably. And the 
subcategorization information generation section 23 outputs the information about the constituent by 
which the attention verb is accompanied inevitably as subcategorization information to the argument 
structure information generation section 24 and the auxiliary information generation section 25. 
[0166] As it followed, for example, having considered the case where it was presupposed that the 
integrated case frame about the verb "it is conspicuous" now shown in drawing 7 was made into the 
attention integrated case frame the verb "it is conspicuous" was first mentioned above, it is a **** verb 
and is inevitably accompanied by the noun phrase used as a nominative case, moreover, the case- 
marking particle which expresses a nominative case in the integrated case frame about the verb "it is 
conspicuous" shown in drawin g 7 - "— only " exists and other case-marking particles do not exist. Then, 
NP [nom] which means being inevitably accompanied by the noun phrase used as a nominative case in 
the subcategorization information generation section 23 is generated as subcategorization information on 
verbal "it is conspicuous." In addition, as drawing 8 explained, NP expresses a noun phrase and [nom] 
expresses a nominative case. 

[0167] Then, it progresses to step S83 and judges whether there is any integrated case frame which the 
subcategorization information generation section 23 has not made an attention integrated case frame yet. 
In step S83, when judged with there being still an integrated case frame which has not been made into 
the attention integrated case frame, to step S81, return and the subcategorization information generation 
section 23 still make one of the integrated case frames which have not been made into the attention 
integrated case frame a new attention integrated case frame, and repeat the same processing hereafter. 
[0168] Moreover, in step S83, when judged with there being still no integrated case frame which has not 
been made into the attention integrated case frame, subcategorization information generation processing 
is ended. 

[01 69] Next, with reference to the flow chart of drawing 15 , the argument structure information 
generation processing which the argument structure information generation section 24 of drawing 1 
performs at step S6 of drawing 9 is explained. 

[0170] First, among the integrated case frames which the case frame integrated section 21 outputs in 
step S91, although the argument structure information generation section 24 has not considered as an 
attention integrated case frame, it receives one as an attention integrated case frame, and it still receives 
further the subcategorization information which the subcategorization information generation section 23 
outputs about the attention integrated case frame. 

[0171] And it progresses to step S92 and the argument structure information generation section 24 
recognizes the attribute to be an attention integrated case frame and the case-marking particle by which 
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the verb corresponding to an attention integrated case frame is inevitably accompanied based on the 
subcategorization information (indispensable). 

[0172] That is, the argument structure information generation section 24 recognizes an indispensable 
case-marking particle for the attention verb from the subcategorization information on the verb (suitably 
henceforth an attention verb) corresponding to an attention integrated case frame, and recognizes the 
attribute of the case-marking particle from an attention integrated case frame further. 
[0173] When the integrated case frame about the verb "it is conspicuous" which followed, for example, 
was shown in drawing 7 is made into an attention integrated case frame, now as subcategorization 
information Since NP [nom] showing being inevitably accompanied by the noun phrase used as a 
nominative case is generated as mentioned above the particle described by the attention integrated case 
frame of drawin g 7 — "-- it is -- " - "-- " -- "-- alike -- " -- "-- ** - " - the case-marking particle which 
expresses a nominative case inside ~ "-- " is recognized by the attention verb "it is conspicuous" as an 
indispensable case-marking particle. Furthermore, it sets to the attention integrated case frame of 
drawin g 7 . a case-marking particle — "— as the attribute of" -- the case-marking particle — "— the noun 
which constitutes a nominative case with " Since it is what has the attribute [increase] or [thing] which 
cannot serve as an agent (agent) The attribute Theme showing the object as a superordinate concept of 
them is recognized. The attribute Theme as a subordinate concept The attribute Theme {thing/increase} 
showing an attribute [increase] and [thing] being included is recognized by the attention verb "it is 
conspicuous" as an attribute of an indispensable case-marking particle. 

[0174] Then, it progresses to step S93 and the argument structure information generation section 24 
recognizes the attribute to be an attention integrated case frame and the particle (suitably henceforth the 
particle of an option) by which the verb corresponding to an attention integrated case frame is 
accompanied if needed based on the subcategorization information. 

[0175] That is, the argument structure information generation section 24 recognizes the thing excluding 
the indispensable case-marking particle recognized at step S92 from the particle described by the 
attention integrated case frame as a particle of an option. Furthermore, the argument structure 
information generation section 24 recognizes the attribute given to the particle recognized as a particle 
of an option as an attribute of the particle of an option in an attention integrated case frame. 
[0176] When the integrated case frame about the verb "it is conspicuous" now shown in drawing 7 was 
made into an attention integrated case frame, as it followed, for example, it mentioned above an 
indispensable case-marking particle — "— the particle described by the attention integrated case frame of 
drawing 7 since it was " - "- it is - " - It is recognized as a particle of an option. "-- " -- "-- alike — " - 
"— ** — " — from - a case-marking particle "-- three particles except " — "-- it is — " — "- alike - " - 
M „ ** — " - as an attribute of the particle of the option further three particles described by the attention 
integrated case frame of drawin g 7 - "— it is - " - "-- alike - " - M — ** - " - each attribute Instrument, 
Locative, and Proposition is recognized. 

[0177] And it progresses to step S94, and from the information recognized at steps S92 and S93, the 
argument structure information generation section 24 generates argument structure information, and 
outputs it to the auxiliary information generation section 25. 

[0178] Namely, about the attention verb "it is conspicuous" corresponding to the attention integrated 
case frame shown in drawing 7 , as mentioned above, the argument structure information generation 
section 24 A set an indispensable case-marking particle ~ "— the attribute Theme {thing/increase} as " a 
list - the case-marking particle and the set of an attribute of an option - "-- it is - " ~ Instrument - "-- 
alike ~ " — Locative — and - "— ** ~ ", when Proposition is obtained The argument structure 
information <ArgStr:Theme {thing/increase} -(Instrument)-(Locative)-(Proposition)> shown in drawing 
8 is generated, and it outputs to the auxiliary information generation section 25. 
[0179] Then, it progresses to step S95 and judges whether there is any integrated case frame which the 
argument structure information generation section 24 has not made an attention integrated case frame 
yet. In step S95, when judged with there being still an integrated case frame which has not been made 
into the attention integrated case frame, to step S91, return and the argument structure information 
generation section 24 still make one of the integrated case frames which have not been made into the 
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attention integrated case frame a new attention integrated case frame, and repeat the same processing 
hereafter. 

[0180] Moreover, in step S95, when judged with there being still no integrated case frame which has not 
been made into the attention integrated case frame, subcategorization information generation processing 
is ended. 

[01 81] As mentioned above, according to the auxiliary information generation equipment of drawing 1 , 
about much corpus data, a basic sentence is generated and the basic sentence to an unnecessary 
vocabulary is deleted from the morphological analysis result. Furthermore, about the verb in the basic 
sentence from which the unnecessary vocabulary was deleted, a case frame is generated and an 
integrated case frame is generated using the case frame about the same verb. And based on integrated 
each frame generated about each verb, the subcategorization information and argument structure 
information on the verb are generated, and it is outputted as auxiliary information. Therefore, when 
syntax analysis, a semantic analysis, etc. carry out natural language, it becomes possible to perform high 
syntax analysis and the high semantic analysis of precision by referring to the subcategorization 
information and argument structure information which are included in auxiliary information. 
[0182] Next, drawing 16 shows the example of a configuration of the gestalt of other 1 operations of the 
natural-language-processing equipment which applied this invention. 

[0183] This natural-language-processing equipment constitutes with voice the voice dialog system 
which performs a dialogue with a user. 

[0184] That is, a microphone (microphone) 31 supplies the voice from a user to the A/D 
(Analog/Digital) converter 32 as a sound signal as an electrical signal. By carrying out A/D conversion 
of the sound signal of the analog from a microphone 31, A/D converter 32 is used as digital voice data, 
and is supplied to the speech recognition section 33. The speech recognition section 33 extracts feature 
vectors, such as MFCC (Mel FrequencyCepstrum Coefficient), by performing sonagraphy for the voice 
data from A/D converter 32 about a break and the voice data of each frame for every suitable frame, 
furthermore, the speech recognition section 33 - the feature- vector sequence — for example, HMM 
(Hidden Markov Model) — matching processing is performed by law etc. and the voice inputted into the 
microphone 31 is recognized. The recognition result of the voice by the speech recognition section 33 is 
text data, and is supplied to the language-processing section 34. 

[0185] By carrying out language processing of the speech recognition result from the speech recognition 
section 33, the language-processing section 34 generates the response sentence as a response (for 
example, a text) to the speech recognition result, and outputs it to the speech synthesis section 35, for 
example. 

[0186] The composite tone corresponding to the response sentence from the language-processing section 
34 is generated by performing for example, regulation speech synthesis processing, and the speech 
synthesis section 35 supplies it to the D/A (Digital/Analog) converter 36. D/A converter 36 is supplied 
to a loudspeaker 37 as a sound signal of an analog by carrying out D/A conversion of the digital 
composite tone data of the speech synthesis section 35. A loudspeaker 37 outputs the voice 
corresponding to the sound signal supplied from D/A converter 36, i.e., the composite tone 
corresponding to the response sentence generated in the language-processing section 34. 
[01 87] Next, in drawin g 16 , the language-processing section 34 consists of the morphological analysis 
section 41, the morphological analysis dictionary storage section 42, a syntax analyzer 43, the syntax- 
analysis dictionary storage section 44, a semantic analyzer 45, the auxiliary information database 46, the 
dialogue Management Department 47, a dialogue hysteresis database 48, and the response sentence 
generation section 49. 

[0188] About the speech recognition result supplied from the speech recognition section 33, the 
morphological analysis section 41 performs morphological analysis, referring to the morphological 
analysis dictionary storage section 42, and supplies the morphological analysis result to a syntax 
analyzer 43. The morphological analysis dictionary storage section 42 has memorized the morphological 
analysis dictionary in which it refers to although the morphological analysis section 41 performs 
morphological analysis, for example, the reading, a functor attribute, a semantic attribute, etc. were 
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described about the morpheme. 

[0189] Referring to a morphological analysis result, and the syntax-analysis dictionary storage section 
44 and the auxiliary information database 46 from the morphological analysis section 41, a syntax 
analyzer 43 analyzes syntax of the speech recognition result of the speech recognition section 33, and 
supplies the syntax-analysis result to a semantic analyzer 45. The syntax-analysis dictionary storage 
section 44 was referred to for a syntax analyzer 43 to analyze syntax, for example, has memorized the 
syntax-analysis dictionary in which description about the dependency relation of a morpheme etc. is 
carried out. 

[0190] Referring to the syntax-analysis result and the auxiliary information database 46 from a syntax 
analyzer 43, a semantic analyzer 45 performs the semantic analysis of the speech recognition result of 
the speech recognition section 33, and supplies the semantic-analysis result to the dialogue Management 
Department 47. 

[0191] The auxiliary information database 46 has memorized the auxiliary information generated with 
the natural-language-processing equipment as auxiliary information generation equipment of drawing 1 
about many verbs. 

[0192] Referring to the semantic-analysis result and the dialogue hysteresis database 48 of the speech 
recognition result supplied from a semantic analyzer 45, the dialogue Management Department 47 
understands the semantic content of the speech recognition result, generates the semantic content 
(suitably henceforth the content of a response) of the response sentence corresponding to the speech 
recognition result, and supplies the response sentence generation section 49. 
[0193] The dialogue hysteresis database 48 memorizes the semantic content of a speech recognition 
result, and the content of a response which the dialogue Management Department 47 generated to the 
speech recognition result as dialogue hysteresis. 

[0194] The response sentence generation section 49 generates the response sentence of the text 
corresponding to the content of a response from the dialogue Management Department 47, and supplies 
it to the speech synthesis section 35. 

[0195] Next, with reference to the flow chart of drawing 17 , the processing (interactive processing) 
which the voice dialog system of drawing 16 performs is explained. 

[0196] A user's voice is inputted into a microphone 31, and further, if voice data is supplied to the 
speech recognition section 33 through A/D converter 32, in step S101, the speech recognition section 33 
will carry out [ voice / which was inputted into the microphone 31 ] speech recognition, will output the 
speech recognition result to the morphological analysis section 41 of the language-processing section 
34, and will progress to step SI 02. 

[0197] At step SI 02, the morphological analysis section 41 performs the morphological analysis by 
making the speech recognition result from the speech recognition section 33 into an input statement, 
supplies the morphological analysis result to a syntax analyzer 43, and progresses to step SI 03. At step 
SI 03, a syntax analyzer 43 retrieves the auxiliary information about the verb contained in the input 
statement from the auxiliary information database 46 by referring to the morphological analysis result of 
an input statement, and progresses to step SI 04 by it. 

[0198] At step SI 04, based on the morphological analysis result from the morphological analysis section 
41, an syntax-analysis dictionary, and the auxiliary information retrieved at step SI 03, a syntax analyzer 
43 analyzes the syntax of the speech recognition result as an input statement, and supplies the syntax- 
analysis result to a semantic analyzer 45. Furthermore, at step SI 04, a semantic analyzer 45 performs a 
semantic analysis based on the syntax-analysis result of the speech recognition result as an input 
statement supplied from a syntax analyzer 43, and it progresses to step SI 05. 

[0199] At step SI 05, the indispensable noun lacks in the verb contained in whether an anaphor exists in 
an input statement, and its input statement, or (zero anaphor) it is judged whether the pronoun is 
substituted for the indispensable noun. 

[0200] In addition, it can be recognized in syntax analysis by the syntax analyzer 43 whether an anaphor 
exists in an input statement. 

[0201] That is, according to the subcategorization information included in the auxiliary information 
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about a verb "it is conspicuous" shown in drawin g 8 , for example, it turns out that a verb "it is 
conspicuous" is inevitably accompanied by the noun phrase used as a nominative case. Therefore, if the 
original form has not followed on it the noun phrase from which the verb "it is conspicuous" serves as a 
nominative case when the "conspicuous" verb is contained by the input statement, the noun phrase 
indispensable about the verb "it is conspicuous" is missing from the auxiliary information about a verb 
"it is conspicuous", namely, a syntax analyzer 43 can recognize that a zero anaphor exists. In addition, 
the existence of an anaphor can be recognized also by the function of SACHURESHON (saturation) in 
frameworks, such as HPSG. 

[0202] In step SI 05, when judged with an anaphor not existing in an input statement, a semantic 
analyzer 45 supplies the semantic-analysis result of an input statement to the dialogue Management 
Department 47, skips step SI 06 thru/or step SI 10, and progresses to step Sill. 

[0203] Moreover, in step SI 05, when judged with an anaphor existing in an input statement, a semantic 
analyzer 45 recognizes the attribute of an anaphor by referring to the auxiliary information database 46 
by progressing to step SI 06. 

[0204] That is, at step SI 06, a semantic analyzer 45 recognizes the attribute of the noun by which the 
verb contained in an input statement should be accompanied inevitably from the subcategorization 
information on the auxiliary information retrieved at step SI 03, and argument structure information, and 
the attribute of the noun on which the verb contained in the input statement should follow a semantic 
analyzer 45 inevitably the attribute of the noun which lacks in the speech recognition result, or the 
noun for which the pronoun is substituted is recognized inside. 

[0205] Then, the semantic Management Department 45 judges whether the noun of the same attribute as 
the attribute of the anaphor recognized at step SI 06 exists in the dialogue hysteresis of the dialogue 
hysteresis database 48 by asking the dialogue Management Department 47 by progressing to step SI 07. 
[0206] In addition, at step SI 07, it judges whether the noun of the same attribute as the attribute of an 
anaphor exists for the dialogue hysteresis of the range before 1 thru/or 4 utterance, for example 
according to the heuristics (Minimal Distance Principle) that the distance of the antecedent and 
correspondence house which are advocated by J.Huang, "Logical Relations in Chinese and Theory of 
Grammar", MIT PhD.Thesis, and 1982 is minimal. 

[0207] In step SI 07, when it judges that the noun of the same attribute as the attribute of an anaphor 
does not exist in the dialogue hysteresis of the dialogue hysteresis database 48, it progresses to step 

51 08 and the dialogue Management Department 47 performs inquiry processing which asks the content 
of the anaphor to a user. 

[0208] That is, the dialogue Management Department 47 makes the response sentence generation 
section 49 generate the message (suitably henceforth an inquiry message) which asks the content of the 
anaphor, and makes it output by composite tone from a loudspeaker 37 through the speech synthesis 
section 35 and D/A converter 36. 

[0209] And if a user performs the utterance explaining the content of the anaphor corresponding to an 
inquiry message, the voice will be supplied to a semantic analyzer 45 through a microphone 31, A/D 
converter 32, the speech recognition section 33, the morphological analysis section 41, and a syntax 
analyzer 43. 

[0210] A semantic analyzer 45 is carried out in this way, from a syntax analyzer 43, it waits to supply 
the syntax-analysis result about the voice of the user explaining the content of the anaphor, progresses to 

51 09 from step SI 08, is based on the syntax-analysis result, recognizes and determines the antecedent of 
an anaphor, and progresses to step SI 10. 

[021 1] On the other hand, when it judges that the noun of the same attribute as the attribute of an 
anaphor exists in the dialogue hysteresis of the dialogue hysteresis database 48 in step SI 07, it 
progresses to step SI 09, and a semantic analyzer 43 determines the noun of the same attribute as the 
anaphor which exists in the dialogue hysteresis as an antecedent of the anaphor, and progresses to step 
SI 10. 

[0212] At step SI 10, as that in which the antecedent determined at step SI 09 exists instead of the 
anaphor in an input statement, a syntax analyzer 43 analyzes syntax, and further, a semantic analyzer 45 
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performs a semantic analysis and supplies the semantic-analysis result to the dialogue Management 
Department 47 about the input statement. 

[0213] If the semantic-analysis result of an input statement is received from a semantic analyzer 45, the 
dialogue Management Department 47 progresses to step Sill, based on the semantic-analysis result, it 
will understand the semantics of an input statement, will generate the content (the content of a response) 
of the response sentence as a response corresponding to the input statement, and will progress to step 
SI 12. At step SI 12, the dialogue Management Department 47 supplies the content of a response to the 
response sentence generation section 49, and progresses to step SI 13 while it supplies the set of the 
semantic content of an input statement, and the semantic content (the content of a response) of the 
generated response sentence to the dialogue hysteresis database 48 and makes it memorize as dialogue 
hysteresis. 

[0214] At step SI 13, the response sentence generation section 49 generates the response sentence which 
makes the content of a response from the dialogue Management Department 47 the semantic content, 
and supplies it to the speech synthesis section 35. Furthermore, at step SI 12, the speech synthesis 
section 35 generates the composite tone corresponding to the response sentence from the response 
sentence generation section 49, makes it output from a loudspeaker 37 through D/A converter 36, and 
closes interactive processing. 

[0215] In addition, in the above interactive processing, although it was made to ask a user when the 
antecedent of an anaphor was not able to be determined from dialogue hysteresis and was not able to be 
determined from dialogue hysteresis in principle, it determines from dialogue hysteresis and the 
antecedent of an anaphor can also be made not to ask a user, either. 

[0216] However, it is necessary to except the case which has the antecedent of an anaphor in the interior 
of the same sentence in that case, and the case for which an understanding (deictic use) accompanied by 
directions or vision is required. 

[02 1 7] Here, if the case which has the antecedent of an anaphor in the interior of the same sentence 
expresses an anaphor as pro, the sentence M the man by whom the paper written pro was commended n 
corresponds, for example. The anaphor pro in this sentence is pointing to the man (man to whom the 
idea of the written paper was carried out) who has said in this sentence, and the "man" who becomes the 
antecedent of an anaphor is in the interior of the same sentence. Thus, the problem of an anaphor in case 
the antecedent of an anaphor is in the interior of the same sentence is for example, the Iwanami lecture. 
Science 6 "generative grammar" Iwanami Shoten of language It is solvable with a bounding theory 
(binding theory) which will exist in 1997 etc. 

[02 1 8] Moreover, a case [ need / with directions or rating in the antecedent of an anaphor / to be 
understood ] is the case where pointed at the cop on a desk and "Gather it" is said. 
[0219] In addition, also about which case, if a user is asked, it is possible to determine the antecedent of 
an anaphor. 

[0220] According to interactive processing of drawing 1 7 , the antecedent of an anaphor is determined 
as follows, for example. 

[0221] That is, for example, a voice dialog system outputs composite tone "Mr. A ate the eel on the day 
of the dog days.", and presupposes now that the user spoke saying, "Has Mr, B already eaten?" to it. 
[0222] in this case - in order for a voice dialog system to understand a user's utterance correctly ~ a 
user's utterance "has Mr. B already eaten?" - "an eel" — compensating - "« Mr. B already - "an eel" 
— it ate — " — ** — it is necessary to carry out 

[0223] Then, refer to the auxiliary information about the verb (original form) "it eats" contained in a 
user's utterance "has Mr. B already eaten?" for a voice dialog system. 

[0224] Now, the auxiliary information about a verb "it eats" presupposes that it was a thing as shown in 
drawing 18 . 

[0225] Here, the 1st line (from a top to the 1st line) of the auxiliary information about the verb "it eats" 
in drawing 18 expresses a verbal header "it eats", reading "TABERU", and classification information "a 
transitive verb." Moreover, it means being inevitably accompanied by the noun phrase (NP [acc]) to 
which the subcategorization information on the 2nd line <SUBCAT:NP[nom]-NP[acc]> expresses the 
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noun phrase (NP [nom]) to which a verb "it eats" expresses a nominative case (nominative), and an 
accusative (accusative). Furthermore, the argument structure information on the 3rd line <ArgStr:Agent- 
Theme{food}-(Instrument)-(Locative)> The noun phrase NP showing the nominative case of 
subcategorization information [nom] is a thing used as a verbal "it eats" agent (Agent), Noun phrase 
NP= [acc] showing the accusative of subcategorization information is a thing used as a verbal "it eats" 
object (Theme), The object's (Theme's) being food {food} and a verb "it eats" mean that the particle to 
which an attribute is expressed with Instrument or Locative can be taken if needed. 
[0226] In addition, attributes Instrument and Locative express instruments (for example, "knife" etc.) 
and a location "at for example, restaurant", respectively, as mentioned above. 

[0227] About a user's utterance "has Mr. B already eaten?", it is a noun phrase showing the physique and 
by referring to the auxiliary information on drawing 18 shows what the thing showing the food used as 
the object to eat is [ the thing ] missing (a zero anaphor exists). 

[0228] On the other hand, in now, the voice dialog system is outputting "Mr. A ate the eel on the day of 
the dog days" just before a user's utterance "has Mr. B already eaten?", and the "eel" of this output is a 
noun phrase showing the physique, and expresses the food used as the object to eat. 
[0229] Therefore, in this case, a voice dialog system is a noun phrase showing an accusative which lacks 
in a user's utterance "has Mr. B already eaten?" by referring to dialogue hysteresis, and the thing 
showing the food used as the object to eat can recognize that it is an "eel." That is, it is determined that 
the antecedent of the zero anaphor which exists in a user's utterance "has Mr. B already eaten?" in this 
case is an "eel." 

[0230] consequently, the antecedent "an eel" which determined the voice dialog system as a user's 
utterance "has Mr. B already eaten?" -- compensating "-- Mr. B - already — "an eel" -- it ate — " - ** 
- he can carry out and can understand the semantic content correctly. 

[023 1] in addition, when the thing showing the food used as the object which is a noun phrase showing 
an accusative and is eaten does not exist in dialogue hysteresis as the message which, as for a voice 
dialog system, the food asks that it is what it is — for example, ~ "— Mr. B ate what — ?" etc. is 
generated and outputted, it waits for answerback of the user to the message, and the antecedent (in now, 
it is an "eel") of a zero anaphor is determined. 

[0232] Moreover, in the above-mentioned case, were aimed at the time of being "whether Mr. B has 
already eaten" at which a user's utterance has a zero anaphor, but According to interactive processing of 
drawing 17 , a user's utterance has the anaphor which is not a zero anaphor, for example, as well as the 
case in a zero anaphor when it is "whether whether Mr. B to already have eaten it (that)", the antecedent 
of an anaphor "it (be)" can be determined. 

[0233] as mentioned above, in the voice dialog system of drawing 16 By referring to auxiliary 
information including the subcategorization information and argument structure information on verbal 
Since the antecedent to which the anaphor points is determined based on the attribute of the anaphor and 
it was made to perform syntax analysis or the semantic analysis of an input statement after having 
recognized the attribute of the anaphor which exists in an input statement High syntax analysis and the 
high semantic analysis of precision become possible, and further this becomes possible to understand the 
semantics of an input statement to accuracy. 

[0234] In addition, although it was made to include classification information in auxiliary information 
with the gestalt of this operation, auxiliary information can be constituted, without including 
classification information. However, it can be said that classification information is indirectly included 
in it since classification information can be acquired from subcategorization information to auxiliary 
information even when classification information is not included clearly. 

[0235] Next, hardware can also perform a series of processings mentioned above, and software can also 
perform. When software performs a series of processings, the program which constitutes the software is 
installed in a general-purpose computer etc. 

[0236] Then, drawing 19 shows the example of a configuration of the gestalt of 1 operation of the 
computer by which the program which performs a series of processings mentioned above is installed. 
[0237] A program is recordable on the hard disk 105 and ROM 103 as a record medium which are built 
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in the computer beforehand. 

[0238] Or a program is permanently [ temporarily or ] storable in the removable record media 111, such 
as a flexible disk, CD-ROM (Compact DiscRead Only Memory), MO (Magneto Optical) disk, DVD 
(Digital Versatile Disc), a magnetic disk, and semiconductor memory, again (record). Such a removable 
record medium 1 1 1 can be offered as the so-called software package. 

[0239] In addition, it installs in a computer from the removable record medium 1 1 1 which was 
mentioned above, and also from a download site, through the satellite for digital satellite broadcasting 
services, it transmits to a computer on radio, or a program is transmitted to a computer with a cable 
through networks, such as LAN (Local Area Network) and the Internet, and by computer, it can receive 
in the communications department 108 and it can install the program transmitted by making it such on 
the hard disk 105 to build in. 

[0240] The computer contains CPU (Central Processing Unit)102. The input/output interface 1 10 is 
connected to CPU 102 through the bus 101, and the input section 107 from which CPU 102 is constituted 
from a keyboard, a mouse, a microphone, etc. by the user through an input/output interface 1 10 will 
perform the program stored in ROM (Read Only Memory) 103 according to it, if a command is inputted 
by [, such as actuation, ] being carried out. Or it is transmitted from the program and satellite with which 
CPU 102 is stored in the hard disk 105 again, or a network, and the program which was received in the 
communications department 108 and installed on the hard disk 105, or the program which reading 
appearance was carried out from the removable record medium 1 1 1 with which the drive 109 was 
equipped, and was installed on the hard disk 105 is loaded to RAM (Random Access Memory) 104, and 
is performed. Thereby, CPU 102 performs processing performed by the configuration of the block 
diagram according to the flow chart mentioned above processed or mentioned above, and the output 
from the output section 106 by which CPU 102 is constituted from LCD (Liquid CryStal Display), a 
loudspeaker, etc. through an input/output interface 1 10 in the processing result if needed or the 
transmission from the communications department 108 - record etc. is further carried out to a hard disk 
105. 

[0241] It is not necessary to necessarily process the processing step which describes the program for 
making various kinds of processings perform to a computer in this description here to time series in 
accordance with the sequence indicated as a flow chart, and it is a juxtaposition thing also including the 
processing (for example, parallel processing or processing by the object) performed according to an 
individual. 

[0242] Moreover, a program may be processed by the computer of 1 and distributed processing may be 
carried out by two or more computers. Furthermore, a program may be transmitted to a distant computer 
and may be executed. 

[0243] In addition, auxiliary information can be used by the system which performs natural language 
processing of an others and text epitome, a translation, and others shown in drawing 16 . [ dialog 
system / voice ] Moreover, auxiliary information is stored in the independent auxiliary information 
database 46 as shown in drawing 16 , and also it is possible to make it memorize in the form unified to 
REKISHIKON (dictionary) (for example, the morphological analysis dictionary of the morphological 
analysis dictionary storage section 42 of drawing 17 , the syntax-analysis dictionary of the syntax- 
analysis dictionary storage section 44, etc.) used by the system. 

[0244] Moreover, this invention is applicable also to natural language other than Japanese. 
[0245] 

[Effect of the Invention] According to the program, the basic sentence which is the unit made applicable 
[ of a case frame ] to generation is generated by the 1st natural-language-processing equipment of this 
invention and the natural-language-processing approach, and the list from the morphological analysis 
result of corpus data, and an unnecessary vocabulary is deleted from the basic sentence by generation of 
a case frame. Furthermore, about the verb in the basic sentence from which the unnecessary vocabulary 
was deleted, a case frame is generated, the subcategorization information and argument structure 
information on the verb are generated based on the case frame about the same verb, and it is outputted as 
auxiliary information. Therefore, high syntax analysis, a high semantic analysis, etc. of precision 
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become possible by referring to the auxiliary information. 

[0246] According to the program, in the 2nd natural-language-processing equipment of this invention 
and the natural-language-processing approach, and a list From an auxiliary information storage means 
by which the auxiliary information which consists of the subcategorization information and argument 
structure information on verbal is memorized at least While the auxiliary information about the verb 
contained in an input statement is retrieved, the attribute of the anaphor to which it is judged whether an 
anaphor exists in an input statement, and it exists in an input statement is recognized based on the 
auxiliary information about the verb contained in the input statement. And the antecedent to which an 
anaphor points is determined based on the attribute of an anaphor, and syntax analysis or the semantic 
analysis of an input statement is performed using the antecedent. Therefore, high syntax analysis, a high 
semantic analysis, etc. of precision become possible, and further this becomes possible to understand the 
semantics of an input statement to accuracy. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a configuration of the gestalt of 1 operation 
of the natural-language-processing equipment which applied this invention. 
[Drawing 2] It is drawing showing a morphological analysis result. 

[Drawing 3] It is drawing explaining the vocabulary (unnecessary vocabulary) deleted from a basic 
sentence. 

[Drawin g 4] It is drawing showing the morphological analysis result from which the unnecessary 
vocabulary was deleted. 

[Drawing 5] It is drawing explaining a verbal criteria form. 
[Drawin g 6] It is drawing showing a case frame. 
[Drawing 7] It is drawing showing an integrated case frame. 
[Drawing 8] It is drawing showing auxiliary information. 

[Drawin g 9] It is a flow chart explaining auxiliary information generation processing. 
[Drawing 10] It is a flow chart explaining basic sentence pattern extract processing. 
[Drawing 1 1] It is a flow chart explaining unnecessary lexical deletion. 
[Drawing 12] It is a flow chart explaining case frame generation processing. 
[Drawing 13] It is a flow chart explaining verb classification processing. 

[Drawing 14] It is a flow chart explaining subcategorization information generation processing. 
[Drawing 15] It is a flow chart explaining argument structure information generation processing. 
[Drawin g 16] It is the block diagram showing the example of a configuration of the gestalt of other 1 
operations of the natural-language-processing equipment which applied this invention. 
[Drawing 17] It is a flow chart explaining interactive processing. 
[Drawin g 18] It is drawing showing auxiliary information. 

[Drawing 19] It is the block diagram showing the example of a configuration of the gestalt of 1 
operation of the computer which applied this invention. 
[Description of Notations] 

1 Corpus Database 2 Pretreatment Section, 3 Case frame database 4 case frame processing section 5 An 
auxiliary information database, 1 1 Morphological analysis section 12 Basic sentence pattern extract 
section 13 Cutout 14 Case frame generation section 21 Case frame integrated section 22 Verb 
classification section 23 The subcategorization information generation section, 24 Argument structure 
information generation section 25 The auxiliary information generation section, 31 microphone 32 An 
A/D converter, 33 Speech recognition section 34 The language-processing section and 35 speech 
synthesis section 36 A D/A converter, 38 Loudspeaker 41 The morphological analysis section, 42 
Morphological analysis dictionary storage section 43 syntax analyzer 44 The syntax-analysis dictionary 
storage section, 45 Semantic analyzer 46 An auxiliary information database, 47 dialogue Management 
Department 48 A dialogue hysteresis database, 49 Response sentence generation section 101 A bus, 
102CPU 103 ROM, 104 RAM 105 Hard disk 106 Output section 107 Input section 108 
Communications department 109 drives 110 Input/output interface 1 1 1 Removable record medium 
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% (t+ rr-j ) swcisut, «ijjasfcUTff 

oTIW!*iMjW"5»Pta:*«l«*KII81"*1ll«^ 20 

[0 0 2 7] «6K, ffiai««*«i«-rs««ijfifli«i: 
(4, ftB*VMSWlc#d, £fc(4&g(cj£i;T#?$j£ 

[o o 2 8] n i mmn^mmits >/uf- 

M-XK MSttagP2, &7 l^-Af-2^-7 3, 
«S7 U-AffiSgM , fe«fctf*jfi«i««r-*^-^ 5 

[0 0 2 9] n-zUf-M-XHi, £t©3-/< 30 

(4, #R(4\ *rBBiE$3i©:fc*8ffl1"*£fctfT'£3. 
[0 0 3 0] fflffl3ffi2 (4, Msfilft?^ 1 1 , 
yf >x/^-yfttt5g|5i 2, PMBMS 1 3, &7U-A 

LT, 3-/Uf-^-7 1 KE1t*nft^i03- 

[0031] bps, ^memfffi 1 1 t4, >^^f- 

*^-7 1 fr63wttT-.**R*tHU ff«B?#T 
^T9. ^LT, SiXMrtfl Hi, 3-/<*r-* 40 
©JBH*S*TlgSi*, S*-byr>^^->ttUJ»l 
2fcte7U-A£j£SM AlcmtZo ftfc, AMP 

* Sfe7 U-AMSgfl 4 iCfc^nHH** C t tf-Pt S 

[0 0 3 2] S*-tyx>7A^->ttttlgPl 2(4, 
ffiRMIKfltl l!b^^ti53-;Uf-^<Ofli 
«Wr««*'6» tt7U-A©£d&j*fctS#ffi?fcS 

So S*-fe>r>X/^-yffltilH(5l 2(4, WM 50 
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So 

[0 0 3 3] Ml 314, »*-feyr>7>/^->a 

A©£j£(C*g&fMft£Pl'JRfcU «7l/~A4ia»l 4 
fclttSt*. 

[0 0 3 4] «7U-A&£6M 4(4, i&gtCjfcCT, 

fiRU ^7U-i,r-^^-7.3lcmt5o 
[0 0 3 5] te7U-Ar-*^-X3(4, bMS3 2 

7 u- Assists ck 3 tc^oTt^o 

[0 0 3 6] te7b-A$agg|H(4, «7l/-Att£* 
2 1 , »£#£8IS2 2. TttW*fcffif«£fill3l52 3, « 

<giiifis4^gi52 4, fcitfan»iiifa4;a»2 5^6fli 

$£ft, $7l/-Ar-:?^-7 3frP>, 
Otvt©167U-A£W#au ^©^-©ttBfc"^ 

r©$7b-.Mg£S^T, zvmmzttmtztt 

1MR£ LTttifcTSo 
[0 0 3 7] BPS, ft7P-At^6P2 1(4, 1&7U- 
Ar-^^-73^5>, H-©iiHfc:o^T©ft7U- 

A*K*aiu ^ne»©^7u-A^^LT, aat 

Slfi&te7U-Ai:TSo ^LT, j^7U-A^g|?2 
1(4, £SiSilco^T©tt£&7U-A*, UH^IBV 
2 2, Ttt«»fk1«B4«»2 3 t J3itf®«ll1S«^ 
^gfi2 4(CtW5o 
[0 0 3 8] ldl^^2 2(4, te7U-Agt^gP2 1 

©sbij©9 ^©^f n^t^t, * ©^sie**^t 
a5 2 5 c«ie-r5. 

[0039] Tmmmmti® 2 3 (4, »7 u-a 
^gP2 i*^iwns^t§7u-Ah, nn^HR 
»2 2^6«ie«n*»ai«iiK*^T, *©«^« 
7u-At»*st5»R©TffiK«{k«fa*4iat, « 
«tiais«4jKaJ2 4 tMs!)if^^2 5(c^-rs 0 

[0 0 4 0] «#!11fil^gI52 4(4, &7U-A8t£ 
»2 1^6ffi»«ft*»fr«7U-Ai:, TffilWfblf 

4fi)cb, flilftfll«£fiKaJ2 5K:«l&t*. 
[0 0 4 l ] Ji8)1fffB£j£ffi2 5(4, ftftRKO^T, 

iii^a52 2^e>f|t^$ns»iiifis, T{4®«fkif 
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tfxmmtu mmr-ni-z stmt 

5. 

[0 0 4 2] mmf-^^-T, 5 ti, *M&1lH8£j£ 
352 5*»6«tt«n*«Wllcov^T©*iltt1IHI*E1l 

[00 4 3] #t, B 2 It, ^l^rSP 1 1 4ta-/< 
[0 0 4 4] 02 tt, MAtf, >/Uf-^ 10 

*„ 

[00 45] ^^^s?«tSs«, mmmu m 

(MR) . '>V-5XlffST«^n, 
(4, JB!IJR©«*ttftBtt (7 («*B 
14) SKWftJBtt (SBtJBtt) ££t, «> 

[004 6] CCT, H2K13^T» l#g©Mlfil 20 
r*$fcj ©->y-7*1IMBfcfctt5Mte[CAT Adverv]© 

ft < fflttt&m-Vto * C t *St. CATO&fc ft < Adver 

[0047] r$tj ©>/y— 5*ft«£ 

fctt*JRtt[VAL 1ft]©VAL(4, $ft£$©«f (MfcBL) 

[0048] zmmmm rmtis&u ©^y-?* 

1t«»Ct5tt5«tt[CAT Nounltt, aM9ff*t??**Cfc 30 

**t. Mim rirtsnj oi/y-7xitat 

*5lt*llte[cl Compound=CN+CN]©cK4, ^5X£Slt 
JRtt*?"T?S*K fiM, *©&tft<i?!$8tf*57T* 
£*Cl££St. cl©&tft<Compound=CN+CM4, 

irefcscfcfcgt. 2£t, BBM mfiJUHj o>> 

y— 5XWIfifcfctt*JStt[Sei food]©Sem(4, 

*tntt*?"?*D, fcr, *©»t8KiJHBtfj»* 

Se«©&tft<food(4, Mlfltf& 

*©s>y-5*1WBtf, rgrt^nj t*fr£t* 

[0 0 4 9] 3#g©Mllt Wj o^y— 57.1ff8t 
fcttSJlft [CAT Case] ft, D a DfM]fg(Case)T&&;: 
fc**U Httfcl abstract] tt, £57.tfte#Jsi?(abst 
racOT'S*;: ££St. £5>t, Sfttfx nominative] 

©fxtt, »77>^->3^ (±mm\) *at 

ltt£7*T'£D, ftoT, JRtttfx nominative] tt, 7 
7>^->a ytf±te(nominative)T*&*i:£:£St 0 S 50 
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ittvAL mit, wsv-?7,m-h\ mm wj t 

*f£t S fe ©T*£ * c i: £gt. 

[0050] immmm r?&*j ©->y-5*it« 

tfctt*!tt[CAT Houn]tt, fiHtf^HTfc'Silfc** 
U Rttkl CNoun]«, ?57ftH&£I^(CNoun)T'i& 
ZCt*$Lto JitttSem amount] 14, r»U 
1 (amount) fc#*t*fc©?fc*i:i:*«U SfttV 

al Kiiit *©s/y-5xii$Btf, mil imi t 

WfSt * fe ©?&* C t *£to 
[00 5 1] 5#g©01fg ITM ©fy— 77lStfBt 
mZMMUl Case]f4, fflHAl^ffeSil £*$L 
U JBtttcl lexical]^ ^yXAWSl^dexical) 
T?fc*Cfc*8t. lltt[fx instrument] t4, 77>^ 
S/H^iWIH (instrument) T»»*Ci:*«U MttlV 

AL T?]tt % i/V-ymm\ r-pj twist* 

fc©T'£*i:t£gt. 

[0052] 6#g©mn r-A%ifj OS/y— 57 
HHHt«lt*«tt[CAT Noun]W\ fiH^HTfeSCi: 
^Sb, S14[cl Compound=Num+Classifier+suf](i, £ 
57.tf, SII(Num) fcffiiaiBJ(Classifier) i:»lH(suf) 
(*H) T?fe*Ct*St. «t[Sem i 
ncrease]tt, r— A%tfj ftfflB (increase) * 

mtZ>&<DT*&Z>Zt&%U ltt[VAL-A%ig] 

s/y-7^lWB^ tmx r-A%*J tWJSt* 
feOT*fe*<:i:^t. 

[0 0 5 3] 7*S<D££JR r, j o«>y-57fliat 
fent*Bft[CAT Punctuation] 14, 0111 J (<D& 
ffl) ^E^(Punctuation)T*fe*«:i:^L, JSttkl c 
omma]tt, ^ 57.^3 >T (comma) T*fe*<lt^ 
St. JS14[VAL , ]tt, ^y-57lffS^ Ml 

m r, j t»tSt*fe©T*S*c:i:!&St. 
[0054] 8#io£fi* r^su o~>y-57iffg 

tfett*11t[CAT Noun]t4, SSIA^HTS* C 
L, Ktttcl CNounlli, 

St. BttCSem money] tt, ffi T^^j (mon 
ey) *j8Ei»t*tOTfc*i:i:*SU S14[VAL ^] 

ti, s/y— 5xlW«fc sffiiR r^jpj t»jSt*t»o 
T*fe*iii:?:gt. 

[0 0 5 5] 9#g©Mll rt*j o->y— 57lt« 
(4, 5#@tO011 TT'J OtOtlSI-T'ife*. 

[0 0 5 6] i osgoj&jgx rnH%iij o-yy-5 

7lfffi(4, ltt[VAL HE3%tg]^rl^#. 6#g©^l^ 

r-A%tij ©j/y— 5^iWHfcra-T**. 

[0 0 5 7] 1 llgOlll Ttj 05/y-7^«BB 
tfett*JB1t[CAT Complementizer] (4, S&i&MjC*t 
ZWM (Complementizer) ■pSiCtilU Stttcl 
proposition] t4, ^57A^©?lffl (proposition) X' 
tbZtltmto S14[VAL fc](4, ->y-57lfffi^ 

mm r^j tjt*t*t©Ta6*cfc**t. 

[0 0 5 8] 1 2#g©Mlt cD->y-57lf 
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ttfcfcttSMtttCAT Noun]!*, $mft%mX'3b&zi:* 
JRtttcl CNoun]!*, tyZlf-^&mx&ZCt 
*m 0 H14[Seni increase] !*, ff;SH IWj tfJtfjkl 
*«*t*Ci:%*U ItttVAL #tfU4, 

mm wj K^jststoTfescii:^ 

to 

[0059] i 3m<omm wj ©s/v-^auwi 
[0060] i Ammmm rgiofcj os/v-? 

^AMIfc4Btf5JRtt[CAT Verb]!*, 3MftWm^)X 10 
Sb5C£*%U JRtttcl active]!*, ^7X*1I (a 
ctive) T'*SC4:*Sto Stttfi finite]<Dft!*, 7 
*-^**tlltt*^Tf*D, Btt[f« finite]!*, 7 
*-Atf8t«*#5^ (finite) TftSCfcftHt. 1 
14[Conj (cl 2) (Stem g±lO) (ft aff-past) (Polari 
ty aff) (Ts past)]<DConj!i, gffl*StBtt^^S 
t), JBttCcl 2)14. gffl*<*7*2(cl 2)OSffl"P*S 
ct£3tt„ cct?, )^tt]RW«rff l lfcfcW!*, Id 
Eogffl jWSofr 0 * 7 * * 7 £ ttTfc * 
77.2<Dgffl!i, ttHoWBfl^TfllffeSfcv^ci: 20 
*m. JSttCStM guO)!*, £gg$ rgi-pfcj cd 
Jg#(Sten)tf flioj ft*, Stem 

its Wim<OW&Z%tm&*?V&2>o Jltt(ft aff-pa 

st)(*, mm rgiofcj ©7*-A(fi)^ *s(af 

f (affirmation) )f, *Ofi£(past)T*fc5i:fc*S 
U «tt(Polarity aff)!*, BBM Tgio/cJ ©ffitt 
(Polarity)tfft£(aff)T*fc5«: fcfcgTo JBttflspas 

t)!*, mm rgi^fcj o«fi6ij(Ts)3Wi4(past)-eaB 

RtttStyle (cl plain) (fm zero)]<DSt 
yle!*, Cfctt) Z&tm&fiVX-*!). S14 30 

(cl plain)!*, X^>f;l/0^7^(cl)*^T*^"P*5 
Ci: (^t>«>5 WSj-tH] T'ftl/^t) M 
tt(fi zero)!*, Z*^;l/©7*-Mft)tfJS)B0#(ze 
ro)T»*5 ti:**U SttiVAL giofc]!*, ->V- 

[0061] i smmmm r 0 j qw-jzhm 

!Cte!j-^Stt[CAT Punctuation]!*, Jglifg r o j (© 
SIS)) ^i2^(Punctuation)T*£5ili:^L, JRttfcl 
period]!*, £57^1) * K (period) (6J&) T'£S 40 
cfcfc&t, JI14[VAL o ]!*, W-yZUmifi* fiM 

[0 0 6 2] 113!*, RlMl 3#, S*-fe>r 

fr£>, ^7L--A<D^!C^gftggg (UT, JSt, * 

[0 0 6 3] i»gfl 1 3!*, m^yry^h, M> 

£7%mmmm. T^mntixmmzo 

[0 0 6 4] BP'S, &'iMl3f*, git, g^-b^r 

BJH*. *gK*fcLTfiiJRiit*. llJlB)!*, 50 
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03 (a) \cmt±*>\z. mmm&m*t>. fy- 

77lf$Btf, ([CAT Adverb]} fcttoT^SJBttR*!** 

[00 6 5] Ml 3!*, £2!C S*-b>r>XA^ 
6> fHtfOJ ftEfcl^fcSH+l&H fOJ 

^sigfti:tT»ji»t5. m+m rcoj a, i 

3 (B) !c^t*:3!C M^i8?#T&llfr5>, 
*1fHfitf, {[CAT Noun] - • • } tttoX^Z&W&t, 
{[CAT Case][cl abstract] [fx genitive] [VAL <D]) t 
it?XV%Bfflk&W6lLX^%»ti1tmtZC.£K 

&?xmt%z.t&x'% 5 0 

[0 0 6 6] ftfc\ H3t*^T (t£$t 30 5!;::fc^ 

Ttra*) , m {} m • • •!*, mm&mmz 

[0 0 6 7] im&i 3!*, ^3!C, M$niyfyzfr 
p), {J>Jx.!**, ra*T'C0j ftHt^ofe^+iwa+ift 

m roj !*, 03 (O t^t<k5t, m^««T^ 

i/V-7Ximt)\ {[CAT Noun] - • -ItftoT 
^SJgffi*, {[CAT Case] - • • } fcftoT^5»»*. 
*5«fctf{[CAT Case][cl abstract] [fx genitive] [VAL 
©]} fcftoT^*»«*3WI«UT^*»»**SR1- 
§ c i: !c «t o TfcW-f 5 c i: A^T* t § . 
[0 0 6 8] Ml 3!*, ^4!C, S*-t>r>X^ 
ff^^, *gl§^LTi»t-3o ff^lsl!*, 0 

3 (D) !c*t *:?!;:, jgli«»«f«S*fr&, s/y-7 

Xlf^, {[CAT Adjective] [cl stative] • • - Jilft 

T*f5o ftfc\ M14[CAT Adjective]!*, 
(Adjective) T'fe^C t^^t, Rtt[cl stative] 

(i, *7Xtftti (stative) T'fe^c: il^Sto 
[0 0 6 9] Ml 3!*, H5!C, S*-fe>f>X^ 

e», w*tf, rftgwftj ftHfc^ofc^R (ff^idl^ 

g») + rftj ^ ^mmtLxmmzo m w 
mmmm + fftj t*, 03 (e) !c^-r<ta!;:, jg 

il^WS^^P., i/V-ymnt\ {[CAT Noun] • 

• - )tr^X^mmt, {[CAT Verb][cl copula] 

• • • [val m £&ox^%Bmm®Lx^%® 
ftmmtzctic&ox&mzztffxz ft 

fe, JRtttcl copula]!*, tyXWmmxtoZCt* 

[0070] iwffiffii 3!*, 06!c, i^yfyxfr 
p., fl»J^!f, riiitcWT§j ftiffci/^fc^P+^i 
H*, ^SI§*^LT|iJ^t?.o *B+ftlW{i» (HA 
!**, 03 (F) !C^-Tcfc^!c, ISIIIieii)^- ^> 
y-7Xt»<, {[CAT Noun] - • -}i:ftoT^5El 
St, {[CAT Postposition] • • • } fcft^Tl^fifl 

fc^Tf^o ft*3, Stt [CAT Postposition]!*, 
tilB (Postposition) Xh%Z.t*t%.to 



(9) 

15 

[0 0 7 1] HUMBl 3tt, *7t, S*-b>r>X*> 

SRHWf«S*»6s fV— 7*flHBtf, {[CAT Punctuatio 
n][cl L-])fcftoTI/'>5J&8Hft& , 5, {[CAT Punctuatio 
n][cl R-]}tftoT^5»^Rf T?0W»*«5St-«C 
fck:«toTttffl-r5Cfc^-pt5o ft*>\ Itttcl L-] 
ti, *57tf*S3H Tftif) T'SSilt^g 

U JBtttcl R-]«, ^7X*<ffli;ffi3tt ")"ft 

[0 0 7 2] ffjftffil 3tt, £8fc, S*-tryryx*> 

THiJK-rs. fi3H-pH$nfe»»+BiiH r©j a, 03 
(H) tsridfc, ^«SW»Bf6S*^, ->y-5x 

WW, {[CAT Punctuation] [cl L-]} fcftoTl**** 
fgfr?>, {[CAT Punctuation] [cl R-]} £ftoTV5ffi£ffls 
mtX'Vmt. *<D®K. z/V-?Z\H®t)\ ([CAT 
Case][cl abstract] [fx genitive] [VAL ©]} tftot 

3 D 20 
[0 0 7 3] Ml 3T*«, W±OJ:5ft8aJSO|| 

[0 0 7 4] $ot, ±i£Lfc3-/UT-* 

tftfiiofc. J tO^Tli, ftB®\ 3frB«, #© 

[0 0 7 5] EPS, n-/Ur-* rwt*rt**« , » 

it— a%«l &m=.wmtwx*mtLorz 0 j tc 

(A) ©, f n |tfiiT'$5cJ;^it5«ll r«f 
[0 0 7 6] ftoT, E!2lC^tfcn-/Ur-^ r# 

t*rtiR«*H»n?-A%*, $«t?=h%* tmf# 

BiLotc j ©»IKWHlTlS*fcov^TH:, Ml 3 40 

[0 0 7 7] #tC, «7U-A^g|J 1 4 «, 1 

7U-A££fiStt3tf, C©tt7U-A04lStt, 

©jlttLfcLT^TfTbtl-SiSlCftoT^S. BP 
S, tS7U-A{i, *-©«7U-i»tf, £©<k5ft$iP 
lCO^T©fc©T*&?>fr£3t1\ f©f)H5]©f!ffiL2:, 50 
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S*-b>T^C*v^T, *0«rtP!*»ff3KillKIHt* 
HNIfcfr640, fe7U-Acommti:LTti, ftliQ 

[0 0 7 8] CCT's ft7U-AOaWbfcft5lMHO 
[0 0 7 9] BP'S, WTf^tS3O©0Jft£l&^T, 

[0 0 8 0] ft*, S)f*3©H0{i, H2TRWUfcJ:5 

>ft 1 1 1 lEas nti^s * 6 , •> y-5 *iWB**Ba 

T 5 d i: "PR* 1 5 c i: T' 1 5 0 
[0 0 8 1] §tl©0iJfti:LT, S*-feyr>7 

isti r-rsj o^r-ttft<, ■vg.&m+WiM rrsj 

[0 0 8 2] W^tfx 05 (B) 

JKKRIWflSftO^y--^ 7^1f^ ([CAT Noun] 
[cl Vnoun] • • • [VAL ®ffl]} tft-aTI/^J^^jR rg 
fflj {[CAT Verb][cl active] [fin finite] • • • (St 
era tSXfm aff-non-past) • • • [VAL t5]) fcftoT 

mPWmBtZtlZ* ft*, Kttkl Vnoun](i, ^ 
77AW^(Vnoun)T'fe5i:fc^t, KttCfi aff 
-non-past)tt, $11 TtSj ©7*-A(ft)3b^ 
(aff)T% *oa*T*ft^(non-past)T'ftSc: 

to 

[0 0 8 3] %2<D&mtLXs S*-t>ryXti3V> 

r, ftpjtf 2oa«Eu ^c^-feoawoUiR^ ->y 

— ^Xlffg^H:, [fm infinite] t (pres. participle) 

5-&©S*I©l(lS©l^*\ ®)ff©S^i:ft?.o ft 
*5, JBtttfi infinite] (i, 7*-A*<«F«iJ*#b4^ 
$(infinlte)T*fe?><:il^L, S14(pres.participl 
e)li, ^^(presentparticiple)T*fe5<I 

to 

[0 0 8 4] fct, 05 (C) KSf *5 

IC, g^-b^ryXJC^T, [fm infinite] ^(pres.p 
articiple)©20©*tt%#r5«IW f^jA/uTj 

tto^T, r^?,j j^aBSdfctcto, rmjA/uT- 

[0 0 8 5] S3©ffimhLT, S*-tyry7t, U 
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[0 0 8 6] $oT, 0 5 (D) KfrtZo 

£, ©l^H?«T^<0~>y-7Xlf» {[CAT Noun] 
[cl Vnoun] • • • [VAL Jgfrl]} t^oXl^BBM Hg 
Mj , IICAT Verb] • • • [fm infinite] • • • (Stem t 
3) (fin pres. participle) • • • [VAL LT]} £%oT^ 
TtTj , 45«ktf {[CAT Verb] • • • [fm finit 
e] • • • (Stem l>5) • • • [VAL 1^3]} tttoXVZB 

bbj + rtsj s bps, rjgBB-rsj mmvmm 
titiZo io 

[0 0 8 7] 06(4, &7 U-A£f£gfl 1 4tftt 

fiST*te7U-.Z»4*l/tV3o 
[0 0 8 8] 06 tt, MB rgSOj ICOI^T, 4 0© 

A{@iZO C_FRAME:T- [instrument], tf[increas 
e]} . {g±EO C_FRAME:tf[thing]} , l@iEO CJRA 
ME: £ [proposition], [thing]} , {giro C.FRAME: 
T* [instrument], £ [locative], AHincrease]} 

[0 0 8 9] &7l/-A©ftaB©:WJ{4, ^©&7U 20 

-^twis-rsiMBoaaiusstTfeo, com© 

[0 0 9 0] tfc, fe7P- LKtsvzcjmm, Kj 

n z&t*yi?. teats, ^omhilk: 

IftWaWBSE^n*. ftfc, &7b-iJC{4, itt±©Ki 

[0 0 9 1] tt7U-Afc»fJ5HMH©ia»k: 
t4, JSMtffSSSnstf, coJsaiDrtlci*, ^©Kj 30 

i^©7 7 >7->a v s zrcit%(omn<DUm<D&mm<D 

mt>\ *08MHOHttfctTEifiSn4. &*>\ BMH 

7« ?8<Dfx!14* C t K i 5 E«*S C 

711 fg©SemJI14* C fcfc <t 0 KM? « C 

[0 0 9 2] lCT\ 06lCfctt£ HTg©*§7U-A 
(giTO C_FRAME:T* [instrument], ^[increase]} 
tf> iiS03-/Uf-^ r»tRrt*HAWF-A 40 

te7U-A£(&g|5l 4tffMT301 2©}&7U-L£ 

[00 93] 0 7 14, fe7 U- LtitSffl 2 1 , 

[0094] flRtf, m*i (©S» rgtzoj to 

i^5»frttt, *©4o©te7U-^b<8te£ft3J:£: 
ted; 0. 1MH rgioj tot^T, 07t*LfcJ;5& so 
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•ta*7i'-i»tf£i**fts. 

[ 0 0 9 5 ] BPS, ©*§£ , &7 U-L^gi5 2 1 
14, INI fgioj tOI/^T0 4-p©ft7l/-AtW1" 
SttHOJItHl/ fgsoj £, H/t£&7U-A©jtttiL 

SB 1 1 ©mt^$W£iimf£-t § c fc-es»2*i§. 

[0 0 9 6] fc7U-24fc£8P2 1«\ 40© 

**»Ts *7subcatfci:fc£, «!^7U-i*KEl 
[0 0 9 7] BP'S, 06fc3*Lfc4O©tt7U-Lfc 

i4, rr-j , wj , rtj , rtj ©4«£©fl«Pto< 
%m r-c-j , Wj , rtj , rtj ^7"subcato 

SKEfitS. ?&{C, 06O4OO«7U-AKd'> 
T, Sdl^ TT'J {COt^-m, ltt[instrument] 
Lftt^OT\ ttd»7U-i»lCfttt4KiR TTM ©tic 
{4, ^©Stt [instrument] fcWffil^nSo Sfc, 0 
6<D4O0|&7U-A(Cfel/-'T, ffijl^ (ttB&H) Wj 
KOl^Ttt, Sft[increase]i:[thing]©2S^#^E 
tSOT\ ^*S7P-A(CtJlt3K)^ Wj O^t 
(4, ^©2"7(Dgtt[increase] [thing]*«l*n 
3o 06©4OO^7U-AfC*5^T> Wl 

(COi/^Tf4, Ji14[proposition]L^#ftLyft^ 

©Stt[proposition]fcttAWi^ni)o Sfc, 06© 
40©^7U-AtCfc^T, MR TfCJ tOl/>T{4, JK 
tttlocative] L^#SL^^©T\ SE^«7U-Ltfe 
ItSffilP rtj ©St {4, *©JR1t [locative] ^ItAW 

[0 0 9 8] H8ttx.M«l1SS4i«»2 5^ § 

[0 0 9 9] 08t4, nn Tgioj (COI,>T©liffi]1f 
«%^LTfe0, •?"©5 , c^i:2#g{Ct4, 07 t^ L/c 

«^«7U-Afciaj*K, ifii^ rgsoj ©MtUb (gj 
noS!p«] i:K*A«S?n«. 

[oioo] mh\m\z&^x, mmvmv'&Mt, 

Wfiffiiiwi© 5 s©^f nt^$ t ©t-s 3 a>% 
«r^MWiMfi!WEt«n*. 08tfc^T, urn rgs 

OJ 14, ^(Theme)^±|gti:3^«l^T'fe0, fiE 

3 0 ft*, iMBUHRtt, tt»iMSSP2 2^6}|ffiit*4 

[0 1 0 1 ] fjSf»1R fStfc^T, »JS1f«©«ttt, n 

08lcj*Lfc<fc5t, T(M6»[k1WBT**iii:*ar 
^ 7*SUBCAT i: 1 1 fc , fiHJ X t4", <SUBCAT : NP [nom] > t ^ o 
mxtmtn^o %*S, NP(4, ^I^^^gb, [nom] 
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«, mmto tLT, TffiCTfc1*«<SUBCAT:NP[n 
c OTttlBWffclf TfiHOTfcflHH&SSP 2 3 6 

[oio2] -rtiLmmmmztt, m<omm 
mmfflmnio %z£*m$ 7*Argstr 1 1 1 1 , w a 

If, <ArgStr : Theme {th ing/increase} -(1 nstrument)-(Lo 
cat i ve)-(Proposi t ion)> t ^ o JfcT*fB& 5 ft 3 . £41 
jilts (OArgStnWROEifi) ©35, 'MSfflO^ 10 
(WSaOTH*ftT^fti^»«' CUT, JSt, ±f$B£ 

3fc«nT^**fiR*««f. asm 

Themes ifSiioTfiO, ffioT, TffiiBBMkfll 

$gt#jii-ft«; H8©«ifftisa(4, ftis rgs^j a< 
[oio3] ±hbb©&©* ty&mmmii. t© 

±1ffS©Mtt (5>V~5X) £3IT„ 08fc:fctt5{thi 
ng/increase} ©thing ilincreaseli, tfttft, 20 
illfc^U ttoT* JStt Ithing/increase) tt, ±1ffS 
rThemeJ mtttM9t>\ *Sfcmt4P%*tfeO-p 

[0 10 4] «»jfi««O/J«9tt0rtOi5att, SiHtf 

to H8£fe^m ISfc^t Instrument, «3r** 
-^Location, *5<fctf& £^tPropositio 
ntfRiSSftTfcD, $oT, 12 8 ©f§B&1t fftt, US 

[0 10 5] #1C, 09©7D-?-v-h£#!£bT> 

0 1 vmm&is&mffftv mwmmt. ur©, 

So 

[0 10 6] tf MBK.S 7T77*S 1 tfcvc, &m 

mm® i m, 3-/ur-^^-xHciati$ftT 

r-*to^T, ««iWWr*ff3. mKilrfl l 

*9*6na)Btti&AW16IRfcl\ S*-fe>r 40 
ytttBSU 2*itf»7U-A&a»i 4, Mtffcfc7 

[0 10 7] toft, 7r77S2£l&, g#-fe7r 
>7s/^-ytttBgpl 21*, IfflMEflffitfl lfr^JS 

ttffl»l*fft\ t<DgS^6n«S*-fe>r>X*, 
Ml 3fc«|ftLT, Xr-y7S3(i:lty 0 7x77° 
S3T*fi, PMRMUl 3tf, S*-b>r^7s/^->tttb 



T, 7r7 7°S 4£lty 0 7r7 7S4T*li, $7U- 

% $7b-2>£$g|5l 4tt, t©$7U-A 

£$MS£=koT£j£L*:te7l/-A£, »7U-i»f 
-7^-7 3£{j±^bT!21I£-lt, 7r77*S5£l 

tSo 

[0 10 8] 7r7 7*S 5T«, «7U-i*te^SP2 1 
i)\ «7U-£r-*^-X3fcK«*ftfc«7l/-.k 

±©&7b-A£3fc&LT, «E*tt7U-A*4«1- 
So tLT, «7l/-i»«c^»2 Hi, «^«7U-A 

id^«gi5 2 2, TffiRWftit«4i«aJ2 3, mm 

»MB4/a»2 4fc«l&LT, XT? 7* S 6 Kitty. 
[0 10 9] 7r77"S 6T{i, ijp^gI12 2tf, $ 
7U-Afi^9J2 1^6«|ft*n*«^tt7l/-At* 

ovt, saE^«7u-/xic»j6t5»is*, inn, 
&a»2 3««, ft7u-Aat^aP2 i*^«ie?ftseE 

»2 4*«, tS7U-AH^gl52 

[0 1 10] tot, Xr-v7S 7tji*» ffilMt«£ 

T{4lGWfk1fS^gP2 3^5»^$ftST&®«fb1t 
|g, fc <t tf««ll* S£fi)cg|5 2 4 SflW&Sft * ^ffiifi 
1Wi*fflv\ ; &^fe7U-i,{cWft;l-sgj^(co^ 
T, H8KSLfeJ:aft*ll|jj1IHI*4fiRt*. J&t, 
«il»««^aJ2 5(i, iSdtfg^, ffiffijli^r-^^ 

So 

[0 11 1]^C, Hi 0O7o-f-r-h%#S8L 

7 r 7 7 S 2 Tfff 5 S*4r >r >X> - vtotbiUMk 

[0 1 l 2] S*-b>r77/^->tttHgPi 2ti, 7 
T77*S 1 Ucfe^T, tOrtMt5^y77 (B^ 
f) ^7';7tSi:i:ttc, ff^»/rgPl l Kfci^T 
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&mmvi%&ff®t>titc3-!iX7 ! -*o?*>. tre 

JSIOWfti: LTVft^*t>S^t»©*&l3-/<;*T 
*l/C» 7r77*S 1 2£1», S*-b> 

HI?©, $ &A/T?^&i\ iOXBltifi^feO 
*s ftB»tt«tLT» *©JB!B*IB*r*gB*R#& 

7r77*S 1 3Kjttr. 7T77S 1 3T14, 
•fe>T>X/^-yfttBg|5l 2(4, f£§Mitf, ftjfi 

fcioTWfcf*. 10 
[0 1 1 3] Xtv7S 1 3Kfc^T, ag^nufettfo 
jS-pft^fcWJ&Sftfcl^ 7t7 7*S l 4£Ji#, £ 

7T77S 1 2 (CMD, ^ailll^^Tl^ 

mmm, m&&mmmtLx, wt, e«©j& 
[oii4] xf'y/s 1 3t*jv>T, &mm 

*^j6T?**fc«£Snfc»£, 7t77*S 1 5fcl 

S2)s:-b>7 L >7 l ^^-ytttBa5l 2fi, *Ort*t 20 
5/^y 7 7%#iai-5 C t^C^ <0 , ft i«»*T*fc*<iJ 

If) tf, BWfe#$|fflT?*SfrH5fr*WJ&rs. ^ 

r-y^S 1 6*><fctfS 1 7£7*77'LT, TstWS 
1 8 Kltf. 

[0 1 15] Xr-y7°S 1 SKfcl^T, ggjggg 
lllT*£5^£©itM©ff>lW, RM*ft9nHT*5 
fc?JJ6«nfc«*, Xr-yys l 6£1#, S*-t>r 30 

yxw-ym^i 214, *©rtacr«^'y7 7fc. 
mm ((ommmmg) mmznx^r^frEo 

[0 116] 7>r-y7S 1 S*-t>r>7 

/<*->tttaan 20rt»*5/<?77ii:, &ii£ag& 

tg*ftT^*fc«£Sftfc«£, 7r-y7S 1 7*7* 
7 7LT, 7r-y7S 1 8lC'MtS 0 
[0 117] 7T77"S 1 6fc*5^T, S#-fe> 40 

r>^^->ttttSPl 2©rt@ttS/^y77lC m 

tmmmnx^r^tm^nrc^. 7r-y7s 1 

7tcii£, g*-byr>7/^->tttUSl5l 2t4, *© 

rticr5/vy7 7tiBii$nfcff^M wis*) ©-> 
—7>7^ m^yfy^tLxmt mn-m 

L) , MRffi 3td«&LT, 7r-y7S l 8tjitr. 
[0 l 18] Xr>y 7"S l 8Ti4, S*-feVr>X/<* 
-yfttBSPl 2(4, ag3-/Ur-^fcUT^ 
&low<*7^*tffc«frH5fr* ! PJ]£ , t*. 7r7 50 
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7S l 8£fci^T, tie, aga-/Ur-*£LTi^ 
fti,o-/ttT-*a<fc3fc«j£;£ftfc«£\ 7r77° 
S l llclOs Sfc &B3wUr-*i:LTV&^ 

tsn, lxt, naw)»ijwio«*n*. 

[0 1 19] i fc, 7r 77S 1 8£fc^T, $f£, & 

7**. 

[0 12 0] UlVkomttyT-yxAti-ym 

loLfr-tA/ev&t^i© (S«a4, Jfcfc) tf, S 
t-^yryxt uratB^nSo 

[0 12 1] 11 l©7 0-f-v-h*#SU 
T, HMWl 3#I39©7t77S 3T1t9*S 

[0 12 2] miMl 3(4, S-fSSlt, 7r>y7S 2 

^^n5S*-t7ry7©9^, $f£, aes*-tyf- 

>7i:LT, ^©i$@S*-fe>r>7^1i^1-?>ff« 

[0 l 2 3] ^LT, SJWl 3tt, Xr«yys 2 2 

J*, ^1* tit 1 tffljflftU 7xT77S2 3tCjiOo 
[0 12 4] 7r-y7S 2 3T'ti, §m»l 3ti, 

«*-t^T>x©jtaw»6 i #i©^js**^, j m 

T77S 2 4lciity 0 

[0 12 5] 7r-y7S 2 4T-14, SISfl 3(4, 
Stringlc-t7 h*nT^5JB!8*5"J (*fcfU&!6Jf5) 

[0 12 6] CC-P, B>JI»*fttKSt5»^fcl4, 0 
3T-SiWbft^SSft©^-fn*>KKit5i: t^ltt 

[0 1 2 7] 7T7 7S 2 4(C43^Ts ^StringlC-t 

*nfc«^ 7r7yS2 5*7*77'LT, 7r77 
S2 6tClty„ ffc, 7T77"S 2 4K*^T, XftSt 
ringtC-t 7 h ?ftT^5«S!3tlWHlJ^ftfc:Kit5 
kWg^nfcH^, 7f77 P S2 5lCi^ 3 
14, t©rt«t«^f77 (Bjjv&-f) 1C, ^String 

[0 12 8] 7T7 7S 2 6T-14, 3^ Sft 

ftB**-b^ri'7L*«lj«t**««©*Nfc« 

ttj tftikmKz^tmznrc^ ztv7S2 
7 id*, mm 1 3 (4, j * i tm^y^ o*y 
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KLT\ 7r7 7S2 3(cMD, WT, 
Ditto 

[0 12 9] £/c, 7T77S 2 6fcfcl^T, lEft j 
NfcSU^flfcSnfcii^ *tv7*S 2 
MUMP 1 3 (4, £S i #N(C^f if 5 fr*wje-r 

i:W^?n^%&, 7T7 7S 2 9(cl&, MMtflti 3 

77S2 3kjid, jwt, nmvmkmm. 10 

[0 13 0] 7T77S 2 8(Cfc(/>T, i 
Nt*u^we*hfc^ BP^, g#-fe7r>7£ 

K$fr©MS*ff9fc*fc, 7r7 7S3 0(cl*, ftl 

itan 3(4, asa*-fevr>^6, *<ort»ts^ 

5U*fi"JI*U »7U-A4J«»1 4(C$*SbT, 7f7 
7S 3 ltltr. 

[0131] 7T77S 3 1 T*(4, RiJftff 1 314s £ 
fc, j$Bg#fc7T77i:LT^ft^g#^7T77*< 20 
ife5*^3^%W3£-r*. 7T77S3 ncfci^T, S 
f£, &Bg**7r77i:LT^fc^S#-fe>'T77tf 
feSfc*JJ6*tlfc«*» 7r77*S2 IKM*). 

1 314, $fc, j£i«**7r77xfcL-CVft^S*-fe 
>x:y70-?-50lo£, &fc£&Bg#-fe7T;/7£: 

[0 13 2] $fc, 7r7 7*S 3 HCfcl^T, & 
B«**7r7Xi:LT^ft^S4^fe7T77tfftt/^ 

[0 1 3 3] #tC, 01 2(D7u-?*-h*m&L 30 
Tv HlO$7P-.k£$SPl 4#'0 9OXT77S 5 

tfT5tt7u-A4ja«Hito^Ti»fl-r*. 

[0 13 4] $7b-2*£$g|5l 4(4, $-f«fflt, 7 
T7/S 4 1 (Cfcl^T, B'Ml 3^&«ts?n*s* 
-fe7r7705$, }i@S*-byr>7tLTl> 
&l/>fcOO?-£010£, agS*-t>ryXt LT, 

«7l/-AOfUULfcUTB5Et*. 
[0 1 3 5] ?LT, $7b-A£fi)cg|H 4(4, 7r7 40 

i * l tWkt, 7r 7 7S 4 3 (cilty 0 
[0 13 6] 7T77S 4 3T*(4, 
4(4, i$@g#-feyx:v7(Dltf&fr?> i #gOMSHt 
gRStringE-fc-y hU 7T7 7S 4 4 (clfr 0 
[0 13 7] 7T77S 4 4T*(4, t§7 U— 1 
4(4, SftStringlC-by hSnrt^}gJi*A^T*fe 
5 if 5 frfc, ^OJKWWIWflSSO 7 v - v 711 ft 
(0 2) *#B8*3e:i:fc<J:D*iJ£*3o 
[0 13 8] 7T77S 4 4(C*5^T, gSStringfc-fe 50 
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7T77S 4 5*5«fct;S 4 6^r7*77LT, 7r77 
S 4 7 (Clt?„ 

[0 1 3 9] $ fc, 7T7 7S 4 4(C*5^T, gRStri 

7T7 7S 4 5C1», $7l/-A£fi)tg|5l 4 
(4, ggStringE-fev h2ftT^58&Hfc, ^OfI14 

ai»SK^^T©tt7U-A»ci5jSU 7T7 7 
S 4 6(c!ty 0 ftfc, tt7U-A&*ttl 4(4, 

[0 14 0] 7T77S 4 6T(4, tt7U-A£jSaP 1 

4#, aeastringt-by hSftT^stoiMft. ass* 

-fe7r770fl&fre>3&;LT, logo rtij , Sfett 
2oa© Wj , rtj , gt<(4 r*j 0950^-f 
tuwcKS*** if o 

[0 1 4 1] 7T7 7S 4 6(Cfcl/>T, gRStringK* 
»;LT, l^gO r«j % 20gO Wj , 20gO 

nrj , f/c(4 2o@o r^j ©ssotvftuwcKS 

T5i:fiJ££n/cti£, 7r77S 4 7?:7*77L 
T, 7T7 7S 4 9(Clt? 0 
[0 14 2] 7x7 7S 4 6t*^T» gSStri 

^5^T, lOgO Rij , 2Og<0 r^j , 20 

go rtcj , fc4t>*2ogo r^j o^^o^fnict 

SSit^:^ fcWSStlfc*^, 7T77S4 71C1*, 
ft7WA4(S»l 4(4, Sgastringt-fey h^tlT^ 

[0 1 4 3] 7T7 7S 4 7(C43fT, ^tStringlil-tr 
vh£ftT^4£«JRff. ttgS*-t>r>70^0 
®WRl»*^4:*dS*nfc«^, 7r77S4 8(cl 

<§7 b-A4fi)c8P l 4 (4, g» i % l S(M>{"J 
^ 7 h L/T, 7T7 7S 4 3(C1D, IrHSOMS 

[0 1 4 4] $ fc, 7f77S 4 7(Ct5^T, E^Stri 
ngt-fey h«tiT^*»«BI5tf, ftgS*-t>T>70 
itaOKttlSTffe^fcflSStlfcl^ 7T7 7S 4 9 
1g7U-A4fiScgPl 4(4, ff£, ftgS*-tr> 
r>7i: LT^*i/^S*-tr7r773b^5A^ if 3 
^t^o 7T77S 4 9(C*Jt>T, ffc, agS*"t> 
x77i:bT^^S*-fe7r 77*^5 i:|iJ^^ti/i: 

7T77S 4 1 tSD, tS7 b-A^gp 1 4 
(4, Sfc, ftBS*-b7r77i:LTi^i/''S*-fe7T 
>703^0lo?:, Hifc*ftgS*-b7r>Xi:L, 

[0 14 5] ^fc, 7T77S 4 9(C*Jl>T, S/c, a 
BS*-fe7r77i:LTi/^^S*-fe7T77*^^i: 
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[0 14 6] OlOJ:5ft*7I^A4iaftSlcJ:n 
8S^lCj!i!oTV^T, 10@©Tttj N 2Og0 

AlcfeaiSn, cftK^D, H6K*l/fcJ:3&te7U 

[0 14 7] 01 3©7P-?-f-h*#8BL 

T, Hl©IMHiMSW2 2tfH9<D7Ty7 , S67»fT3 10 

[0 14 8] i)P^a52 2«, 7T77S 6 1 fc*^ 

5%, *fc ae«^tt7u-AtLT^ft^feooi 

[0 14 9] ClT\ tf7*f =rUf«ttt> 07£* 
[0 15 0] *OH» 7.T7 7S 6 2 tit*, HH&ff 20 

gP2 2t*. aB«&tt7i/-A#, *©*7*f=ruif 
+«8&w wj av ag«^tt7u-AKWrt;t«»iH 

[o 1 5 1] cct\ «n+ttiuH wj 

fctf § y — 7 xit mmzmsemt wt&mt 

[0 15 2] 7nT7 7S 6 2tft^T, i$gl££te7U 

-aav &wffi&ftzmitttmztird§&, xt7 
7s 6 3ici*. nniHRffi2 2tt, agi^7u- 

A leftist 3 SiP (agj££f§7U-A©JltBL£:&-3 

?B£, TfflE*{t:1«H£jStt2 3 fcM8)t»i8£$a5 2 5 
KflfSLT, 7T7 7S 7 lCStt. 
[0 15 3] t:fc, XT77S 6 2lofcl>T, aBSt^ 40 

a, 7sT77s 6 4 tit*, ttn#gtf2 2», aatt 
^7u-a^ ; ew7AT=f'jiffg^s mm 

AV ag^1 ! S7b-AlcW)St?iiJlR|(0il)^±(agen 

So 

[0 1 5 4] 7T77S 6 4lC*5^T, agflt£&7b 50 
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-AAV &»»HSH**»fcTfcffi£*nfc*^ 7r 
77S6 5C1&, im#ffiV2 2& aB8£^ft7U 
-A£*ttS*3fjS** fc«ISilK$MBU ^©g£S 

t%mm. ymmamsMz 3 tai&m«4 

l«P2 5fc{JMBbT, 7r>y7S 7 1 Kiitf. 
[0 15 5] Xr«y7S 6 4tt5^T, SBIftS 

XT7 7S6 6tci*> nn^9W2 2(i^ as 

[0 15 6] 7r 7 7S 6 6 U3t^\ aB$£$7U 
7S 6 7K1*, ll»»2 2W\ aa^«7u- 

mm. ^mmm&mz 3 imm&m 

2 5t«l6UT, 7T7 7S 7 1 KMtSo 
[0 15 7] 7.T77S 6 6£*5l^T, ftg^ 

7ry7*s6 8t«» % mn«HRaP2 2t*, aggt 
r^j ^#*, ze>K y mmmtkt?><D\z>m%®j 
(wt, atx niBweflfian^fffci'^) *»fct 

[0 15 8] XT7 7S 6 8t*J^T, aB^^7b 

&s 7f77s6 9ti*, ij^^gP2 2{i, mm 
2 3 tmmm^z stmLx, zrvrs 7 1 

[0 15 9] $/c, 7T77S 6 8Kfc'l/>T, ftg^ 

»7 1/- aav zaawwisiw^^Sftsft^fcw 
£snfc*&» 7>r77S7oti^ 0>j^.tf, aga 

^7U-A^, 1&7 b-A&ggM £fcnt5$0.S»il 
A^5l»^t5«OX7-j!!ai*tf^\ 7T77S 7 Uc 
SO. 

[0 16 0] XT77S 7 1 T'tt, ftn$HHtf2 2AV 
Sfc\ ftg^1g7 U-Afc LTt/^l/^IS7 b-A 
A^SA^oA^J^tSo Xt 77S 7 1 fcfc^T, 
ffc\ aBtt^tt7U-Ai:LTI/^^a!#ft7U-A 
*»*4kWiE«nfc«^, 7X77S6 ltRt), 
WigP2 2(i, Sfc\ aa«ft*7U-Ai:UTt^*^ 
»E^«7U-A05%©10%, irfe4tt§tt^tt7U 
-Ai:U UT\ |S|*Offl9*at)fit. 

[0 16 1] $ fc, Xr77*S 7 1 tCfc'^T, $/c\ & 
B&£te7U-A£LT^&l/^E&fe7U-Atf&^fc 
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[0 16 2] #t, 11 4<D7D-**-h£#&8L 
T, HlOTttW«ffc1«i4l«»2 3««H90^Ty^ 
S 6 T'ff 5TttK«fbflBiftjafiaicoir^TRiBt«. 

coi6 3] T(Me»fb«iBfea»2 3«, z-rm 

t, Xr>y/S 8 1 tfci^T, fc7U-iwR£S5 2 1 

-At LT^ft^fcO© 1 0*ffiitt**7 U-i»t t 
TgfflU set, f©ftg^&$7U-Atoi^T, 

[0 l 6 4] tLT, Xr'v7S 8 2 Kit*, "FfilelS 10 

ftffiffl4*»2 3tt, aa«»»7>-Afc, warn 

Iffgtg-^T, aB«fitt7l/-At*H&r*BHO 
TfiME*ft1t«*4jSt5o 

[oi6 5] Epe, TttiE»fttffflist«a52 3 «, ftg 

«!^»7l/-At»j£t5«iH (UT, as, aaisH 
n*****BKU ^©MSHi:, ftg&£187b 
frfc i o T> *©&gfiHff&*$«fc# a «UCXic|ij» 

5«fiKSStB8tS«a*, Tftieflifblf^fc bT, g*| 

[0 16 6] $oT, 0J*& ff, 07tStfclMl 
rguOJ tO^TO«E^ffi7b-A^ftS^ffi7U 
-Afc*nfcfcLfc*£*#*5fc, £T\ fibS3 Tiu 

*wo**«swtfl£9. tit. mi \c7rsLrmm rg±i 

oj lco^T0ffi&fe7l/-Alc:&v v r& ±$£^-f 
KUBLfc*?^ NP(4€^*SU [nomllii^g 

to 

[0 16 7] *©&, Zr-y^S 8 3tii#, Tft^H 
{t*Hi4J«»2 3^ ftg$£te7U-AtLT 40 
^&^&£te7b-Atf&3frfc*5fr£W£t5o Xf 
y7S 8 3tfc(,vr, i/c, ai«E&«7U-AtLT 
^ftt^«7U-Atffc5fcW£Sftfcl§£, Xf-y 
7° S 8 1 tM D , T(ftlEWfb1«84lKa5 2 3 H\ 
ftg$c&&7 LT^&ftt£tt7 U-A©? 
©lo* % frfc&ftg8c&&7b-A£U £TF, KM 
OMWfellDjgt. 

[0 16 8] 7sX«v7*S 8 3tfcl^T, tfc ft 
g$£&7U-AfcLT^&^£te7b-Atf&t,^ 
fiJ£Snfcl§#, TfiM»{k««fia*a3!*»7t5. 50 
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[0 16 9] &t, 01 5©7a-*+-h*#!BL 
T, Hl©«l«ifi1»«4lS»2 43Wa9 0XTy7'S6 

[0 17 0] gfflttffffi££$2 414, i-fft^lC 7 
r-y7S 9 1 tfcl^T, &7U-Al£g|52 l*«Hj*t 

LTl/>&^*>©© 1 o£ftg$£$7 U-A LTgff 

Us set, *©aitt^ft7u-Atco^T, Tfiis 

[0 17 1] ^LT, 7r-y7°S9 2tl#, 
*4j«»2 4H\ ftgfc&te7U-Ai:, £©Tfii$Bl» 
fblffBtg^T, ftgtt^»7U-At»jSt5ftS 

'So 

[0 17 2] EP13, «#tiI1i$g£/£g|$2 414, ftg^ 
*7U-i»K»*S1-«»f! CUT, It, ftgglP^ 

a) ©™mii»e, zmmmtmnm 
w*b*u set, ^©isKji^oitt^, ftg^is 

[0 1 7 3] $oT, #J;U4*, t^£, H7fcjRLfc»H 
rgiOJ fcO^T0tt^7U-Atf£Ett£«7l/ 

iSLfc«fcd t, ±1gi:ft5«a^^«Sttlcff5 c 
^tNP[nom]^fi!cSnS^e, 07©ftg^^7U 

-AtfBiEsn/cKj^ TT-j , wj , rtj , rtj 
©?s, ±mmmm wj ftgi&ii rgvi 

o j (c^OttlURj: UTMSns. set, 07© 

ftg#t£te7b-At*5^m ttufi wj ©list 

^, (agent) t) »ftt^«tt[ increase] $ fctt 

[thing]*wt5fe©fcftoTt^s^e» ^ne©±fi 

Sn, ^©SftTheme^, TfeM^tLT, Stt[increa 
se] [thing] ^#ty C i:^^tS14Theme (thing/increa 

se}^, ftg®jiM rgioj izmommvmti 

[0 17 4] *©«, 7T77S 9 3tl*, JH«l1f 
IS^g(5 2 4(4, ft§Sc^7U-Ai:, ^©TfiSBd 
fb'lf fgtSo'^r, as«£»7 U-AtMt6t5il 
3We«tjSi;T#5ttB (J-XT, It, t^y^ym 

[0 17 5] EPe, ««HW8£A»2 414, ftgSt^ 
te7b-AtfB$Sft/cl!)li^e, Xf'v/S 9 2TK 

ffliLfejesscisaiifli^is^fcfe©*, *7i/3 y<D®m 

HLXWHtic Set, ^fi?11ti!^gP2 4t4, ft 
g^tS7b-AtfcW, ^7 , '>3>©l»Si:LTffi 

niiL/iS!j^t#snTv^n4^, *7*'>3 y<Dmm 

[0 17 6] ^^T, ffiRtf, 07tTsb/'ui)]p 
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7i/3y(D&)m<Dm&£LT, B7<D&@ift£te7U- 

^tl^'ftcDjllilnstrunient, Locative, Proposition^ 

[0 17 7] ^LT, 7sTV?S 9 4Kl#, 
$B£j#g0 2 4 ti. Xr 7 7° S 9 2 S 9 3 XEMLk^ 
**»6, «*BS1ll«*4J*U »ffS4fi)tgP2 Stem 

[0 17 8] ««3fi«a4ritffl5 2 4tt, tH*tf, 

b 7 ic* bfcaaat^7 u-ucftfctz&mm 

Wj £ ^©SltTheme {thing/increase} O-fe y K M 

mcty^a^^t^^Mtto-ty r- rpj tin 

struient, ^Locative, *5j:tf ^Proposit 20 
ionjW#5nfc*l£fcB\ B 8 iC^LfdSliiilf $B<ArgS 
triTherae {thing/increase} -(Instrument)-(Locative)- 
(Proposition)>*£fi)tU MH>1fl«&ig6P2 Statfj* 

[0 17 9] *<t>1& 7r-y7S 9 5lcl#» 9MHfifll 

9 ««j£1«8£jS»2 4W\ £S£t& 30 

tt7U-AfcUT^ftl^tt7U-A03-6010 

m&mm%®7is-Ltu wt> mttto&i 

[0 18 0] 7T77S 9 Sfcfcl^T, *fc & 

@^*S7b-Ai:LT^ftl/^fe7b-AA^^i: 

[0181] &Lk<D£5\c, B l ©ffitt««£j*8tllfc: 

fcffl^T, tt£«7U-Atf£ja*ti5. *LT, £1 
f^C^T£$2ttfc;K£&7U-A(CgoVT, 

[0 18 2] &lc> Bl 6«\ *£9i*aflJLfciffi§ 50 
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[0 18 3] coi^f fiJaaOTi, * mcioT, 

So 

[0 18 4] BP£, xM'? (V-f7a7t» 3 Hi, 

Ts A/D(Analog/Digital)SgHg3 2Kfi«&t5o A 
/Dg&83 2H\ V^7 3 lA^07tD^0^l 
SfcA/Dg&tSilfcfcJ:!?* f-fy^/l/Of^f- 
*fcU f^BUt»3 3t«|&t5o gj&ffi«6P3 3 
tt, A/DgSWg3 2fr&0StfSfr-**, »S*7U 

SKMfrfcfT M F C C (Mel FrequencyCeps 
trum CoefficienO^OWft^^h/l/^llfitfltS. ZZ> 

T> jW*lf, HMM(Hidden Markov Model )SHtC<fco 



*ratr*. 



[0 18 5] IfgJMS 4*4. W3 3fr£><D 



3 5lCtiJtlt§c 



[0 18 6] t^figgP3 5tt, mm®3 4^6© 

ff^ C J: D/A (Digital/Analog)^H 

3 6K^*&t«. D/A«lWB3 6tt, *^l«»3 5 



1 6UH3t^T, 



-=-=E, 



«gP3 4 



[0 18 8] fl^l 



[0 18 7] 

mm 4 3, w^tfrffnEiiS4 4, t«<5?«TgP4 

5, ffililflSr-^^-7 4 6. fl!SgiI35 4 7, WIS 

4 1(4, *^KWfflJ3 3fr5 

SP4 2^#^L^*^^i^(l?*r^ffi,\ ZOBMMM 
#fttS%, «A»Bt»4 3t«t6t5. JBffi3W»«r»» 

gEttat4 2 m^fi?tta5 4 l^mw^^tT^© 

[0 18 9] «!Alg«rSl5 4 3 t4, ff^i^ai4 1 fr6 
<D«»**«T«i*i:. »A»Sr»«E1ifflJ4 4^ailft11» 
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14, nzmwismtmz'fioKmt*, m 

14", J£f§iil©& 0 **H«<Sfc:o^T©E3Stf2 nt^ 
[0 19 0] ftgjgffiH 514, «&#»4 3fr&© 

l\ t©**»«f«**, «KSa»4 7K«l&t«. 
[0191] *iKj1t&T-^-7 4 614, H 1 ©*S& 10 

[0 19 2] fllSSSgM 714, »*j)?«T»4 5fr6& 
t&*ftS§]smB£©Si*ISffi*S**, ttSMr- 
2^-X4 8%#, B SLfttf£>, ^©^BKea©** 

(tTF, Sit, JSSrt&fci^) ££$LT, fS 

CO 1 9 31 ttfSJ!Sx-*^-;u 814, gjSBSHS 
*©t»rtS^, *©*FMB«S»fcaLT, WKWI 20 

[0 19 4] #BF*£j*954 914, 3«Wa»4 7frS 

[0 19 5]^lC, HI 7©7n-f-y-h*#SHL 

t, hi wtiismi/ZTLmsm (mm) 
[o 1 9 6] u 73 it, a— <f©££#A*istu 

«6K, A/D*aWB3 2*rtU %PT-Zff. £~ 30 
t»3 3lc{tt*g£ft3i:, *^EWt»3 3tt, Xr7 
7S 1 0 1 ICfci^T, 14'? 3 1 fcA**tlfclf**S 

lfi?#rgl$4 UCtJbftLT, XX7 7S 1 0 2lClty o 
[0 19 7] ?7*S 1 0 2T*14, fcS8£»#rSM 1 
(4, 3;*R8R$3 3fr5©t?*BKIS#£A*i£i:L 

t, *©j$i8&**r*m\ zmmmmmm. m 

£AP*r»4 3fc0«&LT, Xr7 7*S 1 0 3lclty 0 7. 
T7 7S 1 0 3m «jcRHr»4 3tf, Art*©J$6 

ssiBflfes^fH-rsctTN ^©x^iic-asnssi 40 

7r7 7*S l 0 4 fcltr. 
[0 19 8] 7.T77S 1 0 4T*14, flbfclBtfgM 3 

*>4:t/XT7 7S l 0 3TfcH5Lfcffi8&fl!«fc£ 
tJt, A*XfctTO*WBWi**«XIII«TU *© 

xr7 7°s i o 4-H4, mmvi&4 5t\ m*Mii& 
mmimcm^rmmmfi^s xt7 7s 1 o 5 50 
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[0 1 9 9] 7r77°S 1 0 5T14, A*I&C, BHJSJK 

&ft&t%frZ5i3\ ^©ATWKtiftsfin 

K&£©£Hft*ftttTV3fr (-tfPFSJS^) , 

So 

[0 2 0 0] ft*, Afrfcfc, SW^ffSfttSfrHS 
fr!4, 0fl*lf, «*lS*r»4 3tC«k5«*)H*ftfc^T 

[0201] ep^, mtf, B8k:*Lfc»iH rsu 

ftif, nn rgioj 14, ifttftss^s^wt 

oj ©»Hff£$ftT^3^fcfc^T,>©»H T@ 

3«, Kin riioj to^T©ffiteifig^ 
p., *©i&n rgioj ico^t&m©£!^aw t 
t^5, BPS, .-lfD8W5«*^aEt5Ci:%B«lt5{:i: 
ftfc, 8Btf3B©*i»ix W*if, HP SGH 
©7b-A7-7tt5l451t^iU->'3>(saturatio 
n) i: tMElCJ: o T feEiSt 5 C "t^t 5o 
[0 2 0 2] 7T7 7S 1 0 5tfe^T, A^t, M 

i4, kj]*<DmMtiVfe%z. M&smnicm 

t, XT77S 1 0 67iS7.T77S 1 1 0*^*77* 
UT, Xf77"S 1 1 1 tlty 0 
[0 2 0 3] 7T7 7S 1 0 51C*5^T, Aft* 

1C !WSK*«#fit*i:!»JSSftfc«^, Xr-y7S l 

0 6ici^, mmm* 5 a, ffittiMBr-*^-^ 

4 6 **BBT 3 c t K 4 0 , SajS^CRttSffiKtS. 
[0 2 0 4] EP-B, TsT 7 7S 1 0 6Ti4, 
4 514, 7T77S 1 0 3T'fc^Sftfc*l8/]1tlB©~F& 
iGltfktffSt^jiltfS^B, Atl^lctSft^SllBl^ 

I5?*rg|54 5(4, *©A^ittSft5»SA^IiSWK# 

PI, *5l/^4f^&Sl?^ffl$ftTl/>5*a©ltt*Bia 

[0 2 0 5] *©& 7T77S 1 0 7K1*, 3S«S 

aai 4 5 14, wissasn 4 1 1 9 c ^jc 

4:0, 7T77S 1 0 6T«tfcPI)S^©Sttfc|pI- 
©114©^^^, MffiMSr-^^-X4 8©«ISMM 

[0 2 0 6] ft is, 7T77S 1 0 7X14, 0>J*J4\ J. 
Huang, "Logical Relations in Chinese and Theory of 

Grammar", MIT PhD. Thesis, 1982T«2ftTI/>3, 
Mim t g3£$©SJII4 5 ^^;bT»* 5 ^ o a - 'J 
Xf-C 7 ? (Minimal Distance Principle)^ Lfc*^\ 
flflJxJf, 17!>S4%IgBi(©|QH©»IS®S^^t, SB 
«»©Jitt4:ra-©ltt©*Sil* , SfitSfrH9*»%*iJ 
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[0 2 0 7] Xr-y^S 1 0 7K*^T, fflSB<DM& 
tm-<DM&<D%,mt>\ MfSlSr-^^-X4 8©fl 
mJBMfcft&L%^£mm2ftrctgi&. Xr-y/S 1 0 

[0 2 0 8] IP£, ttsSflgM 714, BUSJ&Ort** 
BftM*btf«;*vfe-$> (fcTF, It, Bi^fcfc**? 

VtW £, JS&*£fi!cgM 9 ^ 
*j«W3 5l3J:tfD/A«MI3 6*^tTs 10 

[0 2 0 9] ^LT, a-iftf, BH,^t)«^-yb-^ 

©^li, 7^31, A/D«»»3 2, Sj»Btt» 

3 3, ^fiXHHfrff 4 1 t5jLTfmXffli&4 3ZftL 

[0 2 10] £ttlgffiSH 5tt, CCfcSKl/C, »X 
y7S 1 0 8fre>S 1 *©B£fB*rlSBfc 20 

S 1 1 OtCltr„ 

[0 2 1 1] T-T-y^S 1 0 7 (Hfc^T, BSJfcJB 

8©aBBffifc#&t3fc*"Jfc£nfc«£, Xr-y^S 
1 0 S*»flr05 4 3 tt, *©*tBBffi£#ft 

■TiBW&BfcH-BttOfcB*, *<Dm&&<OMm£ 
LTftSU 7/S l l OKJitr. 
[0 2 12] T-r-y/S l l om Xr-y/S 1 0 9 
T?j*££ftfc$fcffHtfx XafcOtOBfcfcOttfcOfc 30 
£ft-t5fe©£LT, *©A*j££O^T, mZffifr® 

A3tmMmm\ set, mmum* saw* 

[0 2 13] ttlStSglH 7«, SUBBflrSU 5fr5>A 
*A©*i*l»«flS**SlBtSfc, Xr'y7S lilt 
1*. *©&##WeSfc§-3^T\ A*J*©***9 
fSU *©Art:fcfc8£*a^i:LT©JS£:fc©rt§ 

(jS«Frt§) ££$LT, Xf -y^S 1 1 2KJltr. 7. 

r-y^s 1 1 2m wisfsau 7 a, a**©^ 40 

r-£, fcff§JUlT-*^-.*4 8C$*SLT, 

4 9K&I&U Xr-y^S 1 1 3Klty. 

[0 2 14] 1 1 3T*14, jS*F*£j*flU 9 

*s£»**4jau e^ja*3 5t«iw*. se. 

£, Xr-y^S l 1 2m *JS£ja»3 5*>\ G#X 
9fre>©l£&:£lctt£T3£$g££$U D 
/Agfc83 6*ftbT, *£-*3 7fr5tH*£^ 50 
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»BttS**7T*. 

[0 2 15] 443, fiUiOWfiffiatfeV^Ttt, g&JSJB 
©ftfrB*, Kl'JWfcti, ttK«Blfr5i*£U WIS* 

IKp6t*€U a-tffcB^to-Sftfrfcft^Sfc* 

[0 2 l 6] fit, f-©^t»4, B8fS£©$fcfTB^ 
[5j-©£©rtg|Hcfc^-Xi:, fg*Wi*#?l&? 
(deictic use)tf^ftfe©?Sa*-Xl4Bflt5& 

[0 2 17] cct'> BWSBCjtefrHtf, H-©*©rt 

moftftmtzz rj§j ^ % i5i-©^©rtgi5icfe§ 0 
;:©j:3tc, ms<ommt\ ra-©x©rta5cs% 

«&©B£$4)Bfl& 0!l*fi\ eSISJi IHOfW* 
6 TOSJ gftSJS 1 9 9 7*M?fcfc*«fc54lfc 
If SI (binding theory) fc<fcoT#i*t 5 CfctfT?* 

So 

[o 2 1 8] t its mm<o9tmf)\ 

U fftl^t J fcl^o;fc«£T*5, 
[0 2 19] 4*5, l/vftlC^-XKO^Tfe, a— ? 

[0220] hi 7©^Jas^<tnff, (jij^tf, ^© 

[0 2 2 1] BP^, 0<JAtf, ^g, 

i. j *tti7ib, ^mcwtr, a-m (b f /u 

14, t,9t<fc©?J tmLtcttZo 
[0 2 2 2] c©*&, *W#BS/^ri»^ a— !f© 
»B*iEL<l!l»t«fc*ttt, a— »f©56B l"B?X 
14, fe^6'<fc©?j 1C r^^^j *}SoT, TB 
$Xli, fed" 34ff*" t^/c©?j ktftjMltf* 
5o 

[0 2 2 3] £<IT\ g^»>XrAli, a-if©fg 
B TB^Xti, feat^/c©?j t^$ns»B (©B 
Jg) r&^sj lco^T©*ll&1S«*#BStSo 

[0 2 2 4] ^t, BB rt^Sj lcot^T©^K)1S$g 
Bitfcf, 01 8K*t«k5ftfe©tffeofcfct.5o 

[0 2 2 5] 01 8 lC*5tt^>!Hbgp| rft^Sj 1C 

O^T©*Sffi)1««©«lffS (±^?>l'fTi) 14, BB 

©Hffit rft^sj , ^ r*-s,i/j , iHRlim rffiB 
Bj Sfc, B2fTS©Tt4B»fk1tffl<S 

UBCAT:NP[nom]-NP[acc]>14, 1)]^ r^*j ^, ±fe(n 
ora inat i ve) (NP [nom] ) i: W^S (accusat i ve) 
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**t*«ft(NP[acc])*A«l»fcfl53 C k**UT^ 
So 83ffi©E»ifi11l«<ArgStr:Agent-Ihffl 
e {food} - ( I nstrument ) - (Local i ve)>«, TffiHWffclfffii 

£HflNP[no«]ftV fbn l"&^Sj ©Sift 
±(Agent)fc&3fe©T'&5<:i:, Tfef6ii{fc1f$B©tt 
«**t«H^HP=[acc]^, f&R r*"C*j ©ttfcft(T 
heme) £&S&©T*& Silt, ^©ttf*) (Theme) tf, ft 

T, JSttjbMnstnment^Locative-^^nSlftH^BlD 
fiSCi:, fc^LTVS. 10 
[0 2 2 6] JlttlnstrumenttLocativeli, ±j$ 

O fc*8r (0>J*tf> rux^VT-j ) mto 

[0 2 2 7] a— tf mm rB^A,«. to t^fc© 

?j tcot^m 01 8©HMft«Hi*#«'r*i:fcl«:J: 
0, fl**^-r*S^TfeoT» £^S*t&fei:&S£ 

<:fctf#frSo 

[o 2 2 8] i— »f©f£is rBSA, 
ti, t»9^fc<D?j ©iSBijt, gjSft^i/XrAtf, 20 

rA£A,Si, ±JB©Bli:5&Sf*ft'*£LfcJ:. J 
*tTfe0x £©tti;rj©?s© r^^f^j it, fttt* 

TVSo 

[0 2 2 9] foT, COIB, gf&ttKfXrAtt. 

mmmzm&t s tic =t o , a— »f r b * a, 
t9ft^fc<D?j taw-c^*, w«*^-r*s^j 

T?fe?T, t^5^fc«:§t^^Itt(0^ 

rsftffj T-£s;:i:£»rs<:i:tfT-tSo epi5, 

a-if©J8K TB^/ott, i5*^fc©?j 30 

i:tfft££ns 0 

[0 2 3 0] *©«£, SjSaBfXT&tt, a~»f© 
ISB rB£A«, fc?£^/c©?j K, Jfc&LfcjfcfrH 
T5ft«r*J MoT, rB?A,«. t>3" 5ttff*" 

tft'tSo 

co 2 3 n wiSHSt, *N8*g-r£g?*o-efc 

li"»«£fctt* ^ftfSS/XrAtt, ^©^WW'S 40 

14, {5J£&^/c©T*-ftf?J HJ7JU *© 

^ .yfe-S^cfcf-fSa— «f©®g£ftot, -tfnHgjS^ 

[0 2 3 2] Sfc» ±)z!i©ii&l<:i4, a— tfCf&Kffx 
■tfnBUSJBfcfit* rB£Ai4, tat^fc©?J T'fe 
Sfctfcfl&fcWctf, 01 7«ll:J;nii a 

ti\ rB£A,&4, &?, tn* (*n*) &^fc©?j 
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H££ r*n (fen) j ©ifcfrwtasrscfctf-e* 

So 

[0 2 3 3] W±©«fc3fc, H 1 6 ©^WbS->7.tA 

T«l4, »»©T(WE«lfl:1ll«i:**jfifll«%^&ffil!i1f 
«tt*B*Lfc& *©?M^©S1*lcg^T, *© 

rc&mwtii*fi 5 * ? t Lfe©r% »K©sir>«i» 

[0 2 3 4] *3WS©fc*T?tt, MSbt»$Rtc, ft 

ttWWkimtt»6«flH«ll*»« C fctf T-tS©T*, Pal 

[0 2 3 5] ±iSLfc-3i©»!tt» ^-Ktfx 
Tk&QftoCt&T'Z 5U 77 r-7x7E£9fo 
ufctT'fSo -l©ffla%y7h">i7fc«fcoTff5 

isfcii, ^©y7h7x7^figtsyay5A^ 
iaffl©3yea-^c-r^7 r--;u£ns 0 

[0 2 3 6] fC?, 01 914, ±5ELfc-a©J!ia* 

^f-rs7*a^A*wyxh-;i/$ns3>ea-^ 

©-HfcOEffiCfcjSWfcjSLTVSo 

[0 2 3 7] 7a^*7i,{4, ny^a-^Jcrtl^nT 
P5ISSJS(*i:UT©^-KT-f7^1 0 5^ROMl 
0 3tC^i6feilLTfc< So 

[0 2 3 8] feSl/HiSfc, 7°a^A{4, 7U+~>7 
;l/r^7.^, CD-ROM (Compact DiscRead Only Memory), 
M0(Magneto OpticaDr-i' X^. DVD(Digital Versatile 

Disc), 6KMr^7^, mWttVitZQVL-rt? 

MBBmti i it, -ftmzw&mmzm oe 

II) LT*<cfctfT»#*. C©<k3*UA-^7;H2 

T^-rsct^tSo 

[0 2 3 9] &*5, /D^Att, ±izEt/cJ:?^UA 

;l/tSffi, ^7>p-K^h^5, fr>"?;HIl! 

fcD, LAN (Local Area Network), 

t, ny^o.-^THi, *©<}:5KLTlEjM£nT<S 
7"n^7A^ IfiSPl 0 8T'S{ft, rtKTS^-K 
r-<x^ l o 5tii-f y7.h~;H-s<:^T*tSo 

[0 2 4 0] 3>tfa-£&, CPlKCentral Processing 
Unit) 1 0 2£rtiScLTVSo CPU10 2tC(4, ;U 1 
0 l*/rLT, Atii^'ry^7x-7 > 1 1 Oil^^tl 
TfcD, CPU 1 0 2ti, Aaj^^y^7x-xi 1 0% 
/TUT, a— IflCfcoT, +-t:-F^, "77X, T-f 
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t^mtflZtiZ kts3 1 o 7-3WWW*n*cfcKiJ: 
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